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PREFACE  TO  VOLUME  SECOND. 


THE  first  volume  of  "  THE  YOUNG  FARMER'S  MANUAL  "  treats 
of  Mechanical  Agriculture,  and  should  be  read  with  this,  as  it  is 
intimately  connected  with  it.  The  first  chapter  of  this  volume 
is  made  up  of  brief  articles  on  the  General  Management  of  the 
Farm.  The  chapters  on  Soils,  Pulverization,  and  Fertilizers,  are 
as  brief  as  they  can  be,  in  order  to  give  a  young  farmer  a  thorough 
understanding  of  that  branch  of  agriculture.  A  good  knowledge 
of  these  branches  lies  at  the  very  foundation  of  a  good  system 
of  Farming. 

My  first  volume  was  written  while  I  lived  on  a  farm  near 
Lake  Ridge.  Tompkins  County,  N.  Y.,  where  I  was  born,  and 
resided  until  I  was  forty  years  of  age.  From  Lake  Ridge  I 
removed  to  Auburn,  N.  Y.  In  the  former  part  of  1865, 1  moved 
my  family  to  New  York  City.  Read  the  Preface  to  Volume  I. 

I  have  endeavored  to  reduce  the  "scientific"  to  practice; 
and  I  think  no  intelligent  reader  will  fail,  with  a  dictionary,  to 
get  a  correct  idea  on  every  subject,  as  I  have  aimed  at  simplicity 
of  style. 

The  instructions  of  this  volume  will  be  found  well  adapted 
to  any  portion  of  the  United  States  and  Canada,  and  even  to 
European  agriculture. 


IV  PREFACC  TO  VOLUME  SECOND. 

Many  of  the  paragraphs  of  this' book  were  originally  written 
for  the  "  Country  Gentleman,"  "  Boston  Cultivator,"  and 
*'  American  Agriculturist,"  and  a  number  of  the  illustrations  are 
from  stereotypes  of  wood -cuts  prepared  for  the  "American 
Agriculturist."  The  articles  alluded  to  have  been  revised,  and 
sometimes  improved,  previous  to  being  arranged  for  this  volume. 

One  prominent  object,  which  I  have  aimed  at,  is,  to  pen  good 
practice,  good  experience,  and  good  details  for  performing  the 
labors  of  the  farm,  and  cultivating  the  soil,  so  that  young  farmers 
will  not  be  required  to  spend  a  whole  life  tune  in  reaching  a  given 
point  in  Agriculture,  to  which  multitudes  have  already  attained  ; 
and  that  they  may  be  able  to  make  the  highest  point  of  good 
farming  their  starting  place.  If  this  object  can  be  accomplished, 
my  highest  aspirations  will  be  satisfied. 

I  have  written  independently  of  the  writings  of  other  men. 
My  aim  has  been  to  give  my  own  experience,  in  preference  to  any 
thing  that  has  ever  been  published.  In  this  respect,  this  volume 
is  an  original  work.  After  having  penned  my  own  thoughts,  I 
have  examined  a  very  few  agricultural  journals  for  the  purpose 
of  copying  the  remarks  of  the  best  writers  on  the  same  subject. 
Whenever  I  have  copied  a  paragraph,  proper  credit  has  bean 
given,  if  the  authority  were  known. 

The  manner  in  which  subjects  are  described  in  the  first  chap- 
ter, as  well  as  the  style  of  composition,  will  furnish  a  forcible 
illustration  of  prosecuting  the  labors  of  a  farm,  even  when  the 
operations  are  well  conducted,  both  in  the  field,  in  the  manage- 
rnent  of  stock,  and  of  fertilizer?.  My  ideas  have  been  written  in 
such  a  manner,  that  the  reader  will  perceive  more  or  less  confu- 
sion in  the  few  first  pages.  The  design  of  employing  certain 
rhetorical  figures  of  speech  and  bombastic  language  was,  lo  in- 


PREFACE  TO  VOLUME  SECOND.  V 

tensify  the  ridiculous  feeling  which  prevails  with  some  persons 
when  they  reflect  on  the  truths  to  which  I  have  made  allusion. 

If  some  paragraphs  appear  too  common-place  and  lacking  in 
dignity,  I  have  only  to  reply  to  such  a  thought  that  I  have  not 
written  for  persons  of  refined  manners  and  polished  education, 
but  for  working  a'i<d  uneducated  farmers,  who  need  the  greatest 
plainness  and  simplicity  of  speech,  smacking  sometimes  of  slang, 
for  the  purpose  of  bringing  the  thought  home  to  the  reader  in 
the  most  emphatic  manner. 

The  reader  may  inquire  what  connection  killing  weeds  and 
plowing  and  harrowing  has  with  "  making  farming  pay  ?  "  These 
subjects  lie  at  the  very  foundation  of  good  agriculture.  If  a 
man  does  not  know  how  to  .plow  well,  nor  how  to  exterminate 
noxious  weeds,  he  does  not  understand  the  fundamental  princi- 
ples of  his  profession.  If  the  reader  will  study  the  different  sub- 
jects alluded  to  in  this  and  the  next  volume,  so  as  to  understand 
them  thoroughly,  he  will  be  well  prepared  to  make  farming  pay. 

S.  E.  T. 
NEW  5TORK,  1867. 


THE 

YOUNG  FARMER'S  MANUAL. 


VOLUME    II. 


CHAPTER  I.  — INTRODUCTION. 

GENERAL  MANAGEMENT  OP  A  FARM. 

"  Work,  for  the  night  is  coming; 
Work,  through  the  morning  hours; 
Work,  when  the  dew  is  sparkling, 
Work,  'mid  springing  flowers." 

1.  A  FARMER'S  destiny  is  to  labor  with  his  hands.     To  facili- 
tate his  labors,  and  enable  him  to  succeed  in  his  employment,  he 
oeeds  fads.    The  minds  of  the  great  mass  of  working  men  have 
not  been  enlightened  by  scientific  knowledge.     For  this  reason, 
they  are  not  properly  qualified  to  avail  themselves  of  the  advan- 
tages to  be  derived  from  instructions  that  are  more  theoretical 
than  practical.     A  well-established  fact  will  overthrow  the  most 
plausible  theory.     In  the  management  of  all  kinds  of  domestic 
animals,  in  the  cultivation  of  the  soil,  in  raising  the  various  pro- 
ducts of  the  farm,  facts,  figures,  and  plain  details  of  whatever  is 
to  be  done,  is  always  of  primary  importance.     Farmers  are  re- 
quired to  understand  such  a  variety  of  manual  labor,  that  they 
often  need  minute  details  to  enable  them  to  perform  what  some- 
times appears  so  simple  as  to  need  no  explanation.   Knowing  that 
success  depends  on  the  general  management  of  farming  operations, 
niy  aim  is  to  aid  practical  men  in  beginning  correctly  and  ending 
successfully. 

AGRICULTURAL  CHEMISTRY. 

2.  Only  a  few  years  ago,  many  good  writers  on  agricultural 
subjects  were  aiming  to  lead  practical   agriculture,  by   vision- 
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ary  theories  in  the  cultivation  of  tho'  soil,  and  in  the  pro- 
duction of  various  kinds  of  crops.  Bat  I  am  sorry  to  record 
that  the  details  of  Agricultural  Chemistry,  after  having  bsen 
brought  to  bear  upon  the  principles  and  practices  of  field  opera- 
tions, have  brought  disappointment,  in  most  instances,  instead  of 
encouragement  and  success. 

I  would  not  decry  Agricultural  Chemistry.  T  would  accredit 
to  that  science  all  that  is  really  due  to  its  investigations.  But 
the  manner  in  which  Agricultural"  Chemistry  has  been  extolled, 
in  years  past,  has  had  a  great  tendency  to  bring  not  only  that 
science,  but  the  science  of  practical  agriculture,  into  great  disre- 
pute, by  those  who  are  anxious  inquirers  after  truths  and  facts, 
that  have  an  important  influence  on  the  successful  cultivation 
of  the  soil  and  on  the  revenue  of  the  farmer.  It  has  been  a 
source  of  pleasing  satisfaction  to  intelligent  farmers  to  read  the 
reports  of  chemical  investigations;  but,  when  the  young  farmer — 
or  the  old  one  either — has  endeavored  to  avail  himself  of  some  of 
the  practical  benefits  to  be  derived  from  agricultural  chemistry,  ho 
has  found  that  in  most  instances  he  has  been  pursuing  a  shadow, 
and  has  attempted  to  grasp  a  phantom.  It  is  true  that  chemical 
investigation  has  taught  farmers  the  importance  of  saving  bones, 
and  how  to  reduce  them  to  a  fine  condition  with  sulphuric  acid, 
so  that  they  may  be  employed  as  valuable  fertilizers  in  promoting 
the  growth  and  fructification  of  plants.  But  when  we  come  to 
make  an  application  of  chemical  science  to  the  improvement  of  our 
agriculture,  by  following  the  details  given  by  writers  on  Agricultu- 
ral Chemistry,  we  learn  that  dissolving  bones  with  acid  is  an  im- 
provement that  has  been  overrated;  because  the  expense  which 
must  be  incurred  will  be  too  great  to  justify  practical  farmers 
in  adopting  such  a  system  of  fertilization. 

3.  Agricultural  Chemistry  has  taught  us  in  what  particular 
ingredient  some  soils  are  deficient  for  raising  a  certain  kind  of 
grain.  But  when  we  have  come  to  mingle  those  ingredients  with 
the  soil  in  which  it  was  said  to  be  deficient,  as  a  general  rule  it 
has  bjen  found  that  there  is  something  more  lacking.  We  have 
reason  to  hope  that,  in  view  of  the  investigations  of  Agricultural 


Chemistry,  the  time  will  come,  ere  long,  when  we  shall  witness 
grand  instances  of  the  application,  of  chemical  science  to  the 
improvement  of  the  agriculture  of  our  country.  When  farmers  of 
ordinary  intelligence  can  avail  themselves  of  the  benefit  of  chemi- 
cal investigations,  so  as  to  turn  them  to  a  profitable  account  in  their 
systems  of  farm  management,  then  Agricultural  Chemistry  may 
boast  of  her  great  and  Valuable  service  in  improving  the  fertility  of 
our  soils,  and  of  making  them  more  productive  from  year  to  year. 

MECHANICAL   AND   CHEMICAL THEORY   AND    PRACTICE. 

4.  Farmers  should  understand  the  difference  between  theory 
and  practice,  as  well  as  between  mechanical  and  chemical.     When 
iron  or  bones  are  dissolved  by  acid,  the  action  is  chemical ;  but 
when   broken  with   hammers,  or  cut   with  chisels,  it   is    done 
mechanically.     Plowing,  harrowing,  and  rolling  the  soil,  arc  all 
mechanical  operations ;  but  the  changes  which  take  place  in  the 
soil,  in   the  formation  of  vegetable  mould,  and  production  of 
plants,  arc  chemical.     When  wood  is  cut  to  sawdust,  it  is  done 
mechanically  ;  when  burned  to  ashes,  chemically. 

5.  "Theory,"  the  swift-winged  sister  of  "  Practice,"  ever  vigi- 
lant and  active,  launches  off  into  new  and  unexplored  fields  of 
thought  and  investigation;  and  beckons  impatiently  for  her  twin 
sister  "  Practice"  to  follow  with  hasty  steps  where  she  has  led 
the  way.     But  "  Practice,"  unobtrusive,  economical  and  discreet, 
refuses  to  move.   "  Theory  "  then  returns,  and  upbraids  : '  Practice  n 
for  her  inefficiency  and  tardiness,  who  meekly  replies,  the  way 
was  long  and  beset  with  many  insurmountable  barriers.    "  Theory" 
on   the  impulse  of  a  hasty   moment,   switches   off   on   a   new- 
fangled  enterprise,  and  visits  the  isles  of  the  ocean  for  guano, 
the  bone  mills  for  ossiferous  fertilizers,  the  laboratory  for  a  demi- 
john of  acid;  and  then,  with  a  barrel  of  poudrette,  with  a  sack 
of  superphosphate,  with  a  pocketful   of  lime,  and  a  handful  of 
gypsum,  she  prepares  the  soil  with  silver-tipped  implements,  and 
makes  ii  fertile  with  the  choicest  elements  of  fertility,  vi-hile  pleas- 


4  THE  YOUNG  FARMER'S  MANUAL. 

ing  anticipations  of  a  fabulous  crop  fill  her  mind.  Bat  "Prac- 
tice," always  contented  and  never  fretful,  saves  all  the  droppings 
and  liquid  of  the  stable  and  piggery,  silently  flattering  herself  that, 
if  her  crop  is  not  as  abundant  as  that  of  her  sister,  there  will  be 
enough  to  pay  the  expense  incurred  in  cultivation,  and  a  little  more. 

6.  After  the  crops  have  been  secured,  disconsolate  "  Theory  " 
says  to  "  Practice " :  "  Lend  me  ten  picayunes  to  pay  for  my 
demijohn  of  acid,  for  my  crop  was  almost  a  failure."  Gentle 
"  Practice  "  kindly  replies  ;  "  Let  my  sister  take  twenty  picayunes; 
for  my  crop,  which  only  received  the  benefit  of  the  droppings  of 
old  Bos,  Cherry,  and  gentle  Dick,  was  very  bountiful." 

7 -  Again,  energetic  "  Theory  "  circumnavigates  the  globe,  and 
plucks  a  fair  head  of  wheat  on  the  shores  of  the  Black  Sea,  an  ear 
of  barley  on  the  banks  of  the  Nile,  a  panicle  of  choice  oats  from  the 
fertile  plains  of  California,  and  a  pocketful  of  garden  seeds  from 
China.  Then,  with  her  fancy  steeds  and  silver-mounted  implements 
of  husbandry,  she  cheers  the  heart  of  her  sister  "  Practice  "  with  the 
promise  that  her  picayunes  will  soon  be  all  returned  with  good  in- 
terest. But  PRACTICE  continues  to  move  steadily  forward  in  her 
daily  labors,  performing  every  thing  in  good  time  and  in  good  order, 
and  wasting  nothing.  She  selects  the  fairest  and  earliest  ears  of 
grain ;  and  the  first  ripened  seed  of  the  garden  is  carefully  stored  for 
a  future  crop.  At  the  end  of  the  growing  season,  THEORY  takes  up 
with  the  lamentation  of  blasted  hopes  and  disappointed  anticipa- 
tions; while  PRACTICE  rejoices  in  a  complete  realization  of  all  her 
anticipations.  Every  young  farmer  should  learn  from  these  consi- 
derations to  "  count  the  cost "  in  every  enterprise.  If  he  should  be 
prompted  to  attempt  to  raise  a  large  crop  of  anything,  by  expending 
far  more  than  it  would  be  worth  after  it  was  raised,  it  would  not 
be  in  keeping  with  a  judicious  system  of  management,  even  if  one 
should  have  an  abundance  of  means  for  such  a  purpose. 

8.  I  do  not  condemn  theorizing,  as  such  :  for  without 
good  theorizing  we  could  have  no  good  practice  in  the 
cultivation  of  the  soil.  Neither  do  I  approve  of  holding  and 
advocating  theories,  in  agriculture,  which  cannot  be  success- 
fully and  profitably  carried  out.  But  the  two  should  be  coupled 
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together,  and  made  to  keep  pace  with  each  other,  in  all  impor. 
taut  miprovements.  If  THEORY  makes  valuable  or  wild  sugges- 
tions, PRACTICE  must  decide  whether  they  will  be  feasible,  prac- 
ticable, and  profitable,  or  not. 

ANALYZING  SOILS  AND  PLANTS. 

9.  A  great  many  young  farmers  cherish  the   erroneous  no- 
tion that  if  they  only  knew  how  to  analyze  soils  and  plants,  it 
would  he  an  easy  matter  to  render  a  soil  productive.     And  a 
great  many  wise  heads,  have  even  contended  that  a  knowledge 
adequate  to  such  an   operation    is  indispensably   necessary  for 
every  successful  farmer.     But  we  find  that  such  analyses  do  not 
amount  to  any  practical  utility  whatever.     A  farmer  must  pos- 
sess something  else  besides  analyses  of  soils  in  order  to  be  able  to 
manage  them  so  as  to  produce  abundant  crops.     I  have  in  mind 
an  instance  in  which  one  of  the  very  best  wheat  growers  of  the 
Empire  State    selected  specimens  of  soil  from  several  different 
places  in  his  best  field  for  raising  wheat,  which  would,  at  that 
time,  yield  from  thirty  to  forty  bushels  of  wheat  per  acre.  The  soil 
was  carefully  analyzed  by  an    eminent  agricultural  chemist,  and 
pronounced  to  be  deficient  in  those  elements  of  fertility  necessary 
to  form  a  good  soil  for  wheat. 

1 0.  Are  we  to  suppose,  for  example,  that  a  chemist  will  be 
able  to  detect,  in  his  laboratory,   the  fertilizing  influence  of  the 
infinites!  mally  small  quantity  of  gypsum  that  falls  on  a  square 
foot  of  ground,  when  only  one  or  two  bushels  per  acre  are  sown, 
which  will  produce  a  heavy  crop  of  clover  1    And,  the  same  is 
substantially  true  of  the  analyses  of  various  kinds  of  plants  and 
grain.     Again,  how  much  of  the  aroma  of  sweet-smelling  hay  are 
we  to  suppose  can  be  detected  in  the  laboratory  of  a  chemist   by 
a  careful  analysis  of  a  few  pounds  of  the  choicest  quality  of  hay  ? 
There  may  be  some  little  satisfaction  in  reading  about  the  chemi- 
cal constituents   of  various  kinds   of  plants  and  grain,   but     in 
the  practical  operations  of  the   farm  they  will  afford   little  aid. 
A   correspondent   of  the  New  York  Agriculturist  wrote   to   the 
Editor  that  he  thought  it  would  interest  other  readers,  as  well 
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as  himself,  to  have  tables  published,  which  would  show  the 
chemical  constituents  of  different  kinds  of  farm  produce,  so  that 
the  farmer,  by  having  his  soil  analyzed,  could  raise  in  rotation 
that  class  of  plants  best  suited  to  the  soil. 

1 1.  The  "  Theory"  on  this  point,  at  first  appearance,  seems  to 
be  just  what  farmers  need.     But  we  find  that  in  "  Practice"  there 
is  a  certain  something  lacking.    For  we  cannot  make  the  "  Theory" 
and  "  Practice"  coincide  so  as  to  effect  the  desired  results.     There 
are  plenty  of  tables  of  this  kind,  such  as  they  are.     Johnston's 
Agricultural  Chemistry  is  full  of  them.     Ten  or  twelve  years  ago 
a  distinguished  agricultural  chemist  prepared  a  large  chart,  closely 
packed  with  these  kinds  of  analyses,  which  are  now  esteemed  of 
little  practical  value.    By  the  aid  of  chemistry,  we  are  able  to  know 
to  within  a  hundredth  part  of  a  grain  the  composition  of  soils  and 
their  products,  yet  we  can  make  little  use  of  this  knowledge.    For 
example,  we  know  that  the  ashes  of  wheat  contain  a  large  amount 
of  phosphoric  acid,  and  turnips  but  little  ;  yet  an  application  of 
phosphates  to  the  soil  does  very  little  good  to  wheat  crops,  while 
the  superphosphates  are  the  great  turnip  manure  in  England. 

NO  PRACTICAL  UTILITY  IN  ANALYSES. 

12.  The  Country  Gentleman  says  on  this  subject  :  "  To  analyze 
a  soil  with  sufficient  accuracy  to  render  the  analysis  of  any  value, 
requires  a  chemical  education,  and  considerable  apparatus,  just  as 
a  physician   needs  an  education  for  his  profession,  and  a  largo 
variety  of  drugs  from  which  his  medicines  may  be  compounded. 
And  the  great  difficulty,  after  a  proper  analysis  is  made,  is  this — 
that  so  many  influences,   the  effect  of  which  the  chemist  cannot 
estimate,  arise,  in  farm  cultivation,   to  increase  or  diminish  the 
fertility  of  the  soil.     Thus,  when  its  mechanical  texture  is  just 
right,  when  the  presence  of  moisture  is  regulated  by  good  natu- 
ral or  nrtificial   drainage,  and  when  proper  attention  turns  the 
Whole  productive  power  of  the  soil   to  the  crop  upon  it,  instead 
of  giving  a  large  area  to  weeds,  a  small  per  centagc  of    those 
ingiodients  most  sought  for  by  the  plant  will  go   much   farther 
than  an  equal  or  considerable  larger  per  ccntage  of  the  same  cle- 
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ments  under  contrary  conditions.  There  may  be  some  points 
that  the  chemist  can  prove  by  analysis,  such  as  the  cases  of  poi- 
sonous materials,  if  added  in  large  quantities;  but,  as  a  general 
rule,  analysis  of  the  soil  is  now  discarded  almost  wholly  as  a 
practical  guide  in  farming.  It  is  of  very  great  importance  in 
scientific  investigations;  but  even  in  such  plain  matters  as  endea- 
voring to  decide  whether  a  soil  requires  liming  or  not,  by  testing 
the  quantity  of  lime  it  contains,  we  fancy  the  money  an  analysis 
would  cost  will  go  much  farther,  and  impart  more  satisfaction, 
if  expended  in  experimenting  with  lime  itself. 

13.  The  truth  is,  that  all  soils,  with   rare  exceptions,  con- 
tain enough   of    the   ingredients    of    the    crops    we   cultivate, 
so  far  as  mere    quantity  is   concerned,  to  produce    these  crops 
year  after  year  to  an  almost  unlimited  extent.     The  difference  in 
soils  arises,  therefore,  from  the  different  degrees  of  availability  in 
which  their  constituents  are  present,  rather  than  in  the  relative 
quantities.     When  a  soil  is  said  to  be  "  exhausted,"  we  by  no 
means  imply  that  the  food  of  plants  is  no  longer  present;  but 
that  it  is  not  present  in  such  a  way  that  the  plant  can  readily  get 
at  it.     Thus,  a  fallow  for  one  or  more  years  may  add  greatly  to 
the  productiveness  of  a  field,  while  nothing  has  really  been  added 
in  its  composition  ;  and  analyses  before  and  after  the  fallow  would 
be  just  alike. 

PROGRESSIVE    AGRICULTURE. 

14.  The  present  is  an  age  of  improvement.     The  minds  of 
all  good  farmers  are  being  turned  to  the  subject  of  better  stock, 
and  more  abundant  crops,  from  year  to  year,  without  incurring 
any  unnecessary  expense  in  the  labors  of  the  farmer.     Their 
minds   are   grasping   for   a  system   of  farm  management  that 
will    be  self-sustaining;,  a  system  that  will   not    only  keep    the 
soil  in  •  a  good  state  of  fertility,  but  render  it  more  productive 
from  year  to  year;  a  system  of  management  that  will  soon  be 
the  means  of  producing   two   blades  of  grass,   two  bushels  of 
grain,  two  pounds  of  wool,  or  meat,  with  no  increase  of  expense, 
where  at  the  present  time  the  proprietor  receives  only  oue. 
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15.  Our  fields  do  not  produce  one-half  the  amount  of  grrun, 
grass  and  meat  that  thoy  are  capable  of  producing  under  proper 
management.  At  present  there  can  be  found  but  a  few  instance?, 
in  our  entire  country,  where   the  productiveness  of  a  farm  ha? 
been  tested  to  its  fullest  capacity.     Some  farmers  have  experi- 
mented, and  made  efforts  to  improve  the  productiveness  of  their 
farms  for  a  number  of  years  in  close  succession ;  and  every  year, 
with  no  extra  labor,  their  crops  have  proved  to  be  a  little  more 
abundant.     In  numerous  instances,  impoverished  and  worn-out 
farms  have  been  brought  to  an  excellent  state  of  productiveness, 
with  no  other  available  resources  for  effecting  this  object  than 
what  was  found  in  the  soil  and  on  the  farm. 

16.  This,  then,  is  what  may  be  denominated  progressive  agri- 
culture.    That  system  of  management  which  will  make  a  poor 
farm  a  good  one,   and  render  a  good  one  more  and  more  produc- 
tive from  year  to  year,  will  be  the  system  advocated  in  the  fol- 
lowing pages.     The  time  is  coming  when  the  details  of  our  farm 
management  will  be  ridiculed  and  discarded,  and   when  we  shall 
see  abundant  crops  of  golden  grain  and  grass    where  now  those 
crops  barely  pay  the  expense  of  cultivation.     And  an  object  so 
desirable  will  be  attained  by  investigation,   by  careful  experi- 
ments, and  by  the  application  of  scientific  and  practical  know- 
ledge.    This  work  is  already  begun;  and  we  are  satisfied  to  be 
permitted  to  have  wrought  as  a  pioneer  in  an  enterprise  which 
will,  eventually,  render  the  world  wiser  and  happier,  and  mankind 
better. 

17.  When  the  agriculture  of  our  country  is  characterized  by 
that  system  of  judicious  management    which  will  eventually   pre- 
vail— when  our  soils  shall  have  been  underdrained  as  they  ought 
to  be — when  they  shall  be  improved  in  fertility    by  manuring 
and  more  complete  pulverization — when  our  farmers  have  learned 
how  to  save — to  make — and  to  apply  manure  in  the  most  profit- 
able manner — and    when  they  have  learned  to  turn  their  grain 
into  meat    which  will  be  worth  as  much  as  the  grain,  while  the 
manure  of  the  animals  fed  will  increase  the  amount  of  the  next 
crop  nearly  two-fold — then  we  may  not  only  reckon  on  our  agri- 
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culture  as  being  progressive,  but  as  a  system  of  farming  that "  will 
pay,"  and  be  worthy  of  universal  adoption. 


PAYING    FARMING. 


18.  Farming  may  pay  well  in  one  sense,  and  at  the  same  timo 
be  characterised  by  an  injudicious  system  of  management.  Farming 
may  pay  well,  in  one  sense,  and  still  be  of  a  retrogressive  charac- 
ter.    It  may  pay  well  the  expense  of  cultivation  for  a  number  of 
years  in  succession,   and    at  the  same  time  be  a  system  of  man- 
agement that  is   continually  impoverishing  the  soil    and  render- 
ing it  less  and  less  productive.     Therefore  if  we  have  the  assur- 
ance that   farming  pays  well,  we  have  no  assurance  at  all  that 
the  system  of  management  which  has  been  adopted  is  a  good 
one,  and  worthy  of  recommendation.     If  a  system  of  farm  man- 
agement be  so  much  of  a  progressive  character  that  it  may  be 
said  to  pay,  then  it  will  be  consistent  for  us  to  speak  of  it  as 
paying  farming. 

19.  Thousands  upon   thousands  of  farmers  in  America  are 
growing  rich    by  raising  grain,  cattle,  beef,  mutton,  and  pork; 
and  they  are  called  good  farmers.     But  the  truth  is,  their  prac- 
tices will  eventually  ruin  their  soil ;  because  their  system  of  agri- 
culture is  not  of  a  progressive  character.     The  time  has  already 
como  in  the  New  England  and  in  the  Middle  States  — and  it  is 
fast  approaching  in  the  fertile  and  productive  States  of  the  West 
— when  it  may  be  said  of  thousands  of  acres  of  the  ch  ;icest  land 
<jf  the  country,  that  it  has  been  so  impoverished  by  a  bad  system 
of  farm  management,  the  proprietors  will  not  be  able  to  pay  the 
interest  on  the  land    and  the  expense  of  cultivation    from  the 
products  of  their  soil.      But  if  those  who  may  succeed  them  will 
at  once  adopt  a  renovating  system,  and  take  suitable  measures 
to  restore  the  impoverished  soils  of  our  country,  we  may  yet  have 
the  pleasure  of  seeing  a  progressive  system  of  agriculture  where 
it  is  now  decidedly  bad.      One  of  the  first  considerations  in  mak- 
ing improvements  in  any  enterprise  is,  to  obtain  a  correct  idea  of 

its  imperfections, 
i* 
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WHAT  CONSTITUTES  PAYING   FARMING  t 

20.  There  is  a  vast  deal  written  and  said,  at  the  present  day, 
about  "  paying  farming,"  or  "  farming  that  pays."     But  not  one 
half  of  those  who  talk  and  write  upon  the  subject   have  any 
correct  practical  notions  of  it.     ''Paying  farming"  is  not  thai 
system  of  management  which  returns  to  the  possessor  the  largest 
crops  and  the  greatest  percentage  on  the  capital  invested.     We 
often  hear  it  remarked  that  such  a  man  is  a  good  farmer    be- 
cause "  he  makes  farming  pay."     See  how  well  his  farm  is  fenced, 
and  everything  in  prime  order.     But  paying  farming  does  not 
consist  in  good  fences,  any  more  than  it  does  in  good  and  sub- 
stantial buildings,  and  in  beautiful  yards  and  ornamental  grounds. 
Indeed,   good  or  poor  fences  and  buildings  have  so  little  to  do 
with  paying  farming  that  they  cannot,  with  much  propriety,  be 
considered  any  sure  index,  either  one  way  or  the  other,  as  point- 
ing out  correctly  a  paying  or  non-paying  system  of  management. 
Some  of  the  best  farmers  of  the  country  are  allowing  their  fences 
to  go  to  dilapidation   and  ruin  and  to  utter  disuse  ;  because  the 
expense  of  erecting  and  keeping    suitable  fences  in  repair  con- 
sumes more  of  the  profits  than  would  be  incurred  by  that  system 
of  management  in  which  fences  are  entirely  dispensed  with. 

21.  Again,  we  hear  it  oft'm   repeated,  that  such  a  man  is  a 
good  farmer,  for  he  always  seems  to  raise  good  crops,  and  to 
make  money  very  fast.     There  are  scores  of  farmers  in  our  coun- 
try, who  are  extolled  as  very  excellent  farmers,  who,  if  they  were 
placed  without  a  large  pocketful  of  cash  on  many  farms,  where 
farming  pays  well,  would  soon  become  insolvent,  and  be  obliged 
to  sell  their  farms  to  keep  them  from  starvation.     He  who  pro- 
duces a  large  crop  of  anything,  by  expending  large  sums  of  money 
for  foreign  manure  and  for  unnecessary  cultivation,  although  he 
may  receive  the  appellation  of  a  good  and  thorough  cultivator 
of  the  soil,  cannot  be  called  a  good  farmer;  nor  can  such  a  sys- 
tem of   management  be    consistently  called  "paying  farming." 
As  important  and  as  desirable  as  capital  is  in  farming,  that  man 
ijiumot  be  called  a  good  farmer  who  is  obliged  to  draw  funds  from 
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other  sources  besides  the  farm  he  cultivates,  for  the  purpose  of 
defraying  the  expenses  of  the  farm.  If  a  farmer  launches  into 
debt  beyond  the  resources  of  his  farm,  and  gains  a  great  reputa- 
tion for  being  a  good  farmer  by  producing  at  an  enormous  ex- 
pense neat  cattle,  or  other  stock,  or  unusually  large  crops  of 
grain  by  means  of  a  foreign  manure,  the  world  will  soon  see 
that  such  a  system  of  management  is  not  "  paying  farming ;" 
and  that  if  persisted  in  it  will  most  surely  lead  to  insolvency 
and  ruin. 

22.  What,  then,  is  paying  farming  ?     We  answer,  it  is  that 
system  of  management  in  which  our  old  worn-out  farms  are  re- 
novated from  their  greatly  impoverished  condition — the  poor  land 
rendered  good  and  productive,  and  the  good  land  rendered  better 
— paying  the  cost  of  cultivation,  and  the  interest  on  the  capital 
invested;  and  leaving  a  orofit  to  the  proprietor,    all  from  the.  re- 
sources of  the  farm.     Paying  farming  is  based  upon  the  supposi- 
tion that  the  buildings  and  fences  of  the  farm,  and  the  farm  itself, 
are  all  computed  at  a  fair  price  or  prices  for  agricultural  pur- 
poses.    In  multitudes  of  instances  farms  are  bought  and  sold  at 
prices  entirely  too  high  for  agricultural  purposes,  and  at  such 
prices  the  very  best  system  of  management  in  the  world  must 
be  set  down  as  non-paying  farming. 

23.  Let  us  suppose,  for  example,  that  a  farm  of  one  hundred 
acres  is  valued  at  sixty  dollars  per  acre;  and  is  under  the  best 
system  of  management,  so  that  it  may  be  said,  with  great  pro- 
priety,   "farming  pays"  on  that  farm.     Now  suppose  the  cost  of 
buildings  and  fences  be  increased  from  their  present  value  five 
thousand  dollars,  this  would  increase  the  value  of  the  farm  to 
such  an  extent  that  it  is  quite  doubtful  whether  farming  might 
be  said  to  pay  in  both  cases;  notwithstanding  the  farming  could 
be  said  to  be  paying  when  the  buildings,  fences,  and  so  forth, 
were  valued  at  a  figure  not  beyond  the  available  resources  of  the 
land  when  under  good  cultivation.     The  correct  idea  is,  that  a 
system  of  management  may  be  a  paying  system,  and  fanner-like, 
in  every  respect,  and  still  be  inadequate  in  its  available  resour- 
ces to  the  large  interest  on  unnecessarily  expensive  buildings  or 
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on  any  thing  else  which  may  be  computed  more  as  an  expense 
than  a  profit  to  a  farmer. 

WHY   FARMING  PAYS  NO   BETTER. 

24.  The  reasons  why  farming  does  not  pay  bettt?  than  it  ap- 
pears to  in  multitudes  of  instances,  are  as  cogent  and  plausible 
as  they  are  numerous.  A  few  of  the  chiefest  of  them  will  be  no- 
ticed in  a  brief  and  summary  manner.  The  first  and  the  greatest 
reason  why  farming  does  not  pay  better  is,  farmers  do  not  half 
undei'stand  managing  the  various  operations  of  the  farm  and 
cultivating  the  soil.  They  are  not  masters  of  their  business;  and, 
instead  of  being  able  to  excel  in  most  of  the  branches  of  farming, 
they  are  sadly  deficient  in  the  practical  understanding  of  those 
branches  which  are  so  essential  to  their  success.  Farming  is  not 
only  one  of  the  greatest  arts,  but  is  a  great  science  ;  and  he  who  un- 
derstands well  the  proper  cultivation  of  the  soil,  and  the  differ- 
snt  branches  intimately  connected  with  it,  is  a  man  of  science, 
whether,  in  a  literary  point  of  view,  he  knows  U  from  an  ox  bow 
or  not.  Therefore,  as  multitudes  of  farmers  are  almost  entirely 
deficient  in  a  correct  understanding  of  this  great  art  and  science, 
they  grope  along,  as  if  they  were  blindfolded,  without  knowing 
whether  their  practices  and  systems  of  management  are  at  all 
correct  or  decidedly  defective. 

25.  Another  good  reason  why  farming  pays  no  better  is, 
farmers  do  not  underdrain  their  land  sufficiently  to  produce 
either  grain,  grass,  fruit  or  vegetables.  In  most  localities,  tak- 
ing the  entire  country  through,  the  injury  done  to  crops  of  all 
kinds  by  an  excess  of  water  in  the  soil  will  amount  to  more,  in 
dollars  and  cents,  than  the  damage  arising  from  all  other  sources. 
Want  of  proper  drainage,  then,  may  be  set  down  as  one  of 
the  first  reasons  why  farming  pays  no  better  than  it  does. 
See  Chapter  on  Soils.  Numerous  instances  occur  every  year, 
where  afield  yields  sometimes  one-fourth,  one-third,  and  even  one- 
half  more,  the  next  season  after  it  has  been  underdrained,  than  it 
ever  did  before  in  one  season,  which  affords  us  ocular  demon- 
stration that  want  of  drainage  is  often  the  greatest  reason  why 
farming  pays  no  better. 
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26.  Another  cogent  reason  is,  proprietors  of  farms  do  not 
husband  their  manurial  resources  sufficiently  to  keep  their  soil 
in  a  good  state  of  fertility.      This  practice  will  involve  consum- 
ing a  large  proportion  of  the  coarse  grain  raised  on  the  farm; 
thus  obtaining  the  cash   value  of  the  grain  and  other  produc- 
tions in   the  sales  of  beef,  mutton  and  pork,  and  retaining  a 
large  proportion  of  the  refuse  of  the  crops  for  improving  the  fer- 
tility of  the  soil. 

27.  Among  the  many  other  reasons  that  might  be  enumerat- 
ed why  farming  pays  no  better,  are  a  want  of  a  judicious  system 
of  rotation  of  crops,  a  mixed  husbandry,  and  the  general  man- 
agement of  all  the  branches  of  field  and  in-door  agriculture.     All 
of  these  reasons  are  to  be  considered  in  close  connection  with 
those  previously  mentioned.     But,  after  all  that  has  been  penned, 
everything  will  depend  on  the  management  of  the  proprietor.    A 
poor  manager  is  like  a  broken  link  in  a  good  chain,  which  would 
be  worthless,  in  a  certain  sense,  because  one  link  is  broken.     So 
it  is  with  farpiing.     If  the  general  management  is  defective,  al- 
though the  best  systems  of  agriculture  may  have  been  adopted, 
farming  cannot  and    will  not  pay.     By  general  management  is 
meant  executing  or  carrying  out  the  plans  and  systems  that  have 
been  adopted.  This  will  involve  doing  everything  well,  and  in  good 
time;  having  a  place  for  everything,  and  keeping  everything  in 
its  proper  place ;  as  well  as  what  to  do,  and  how  to  do  it. 

WHAT   IS    NOT    SCIENTIFIC    AGRICULTURE. 

28.  Cultivating  the  soil,  as  many  men  do,  in  such  a  manner 
that  it  is  less  productive  every  season,  is  not  scientific  agriculture. 
Deep  plowing  of  wet  soils  without  under  draining ;  endeavoring 
to  raise  large  crops  without  applying  some  fertilizing  matter  to 
the  soil,  to  keep  it  in  a  good  state  of  fertility  ;  allowing  stock 
of  all   kinds   to  become    spring   poor,    during   the    foddering 
season  ;    making  a    great   show    of  theoretical   and    scientific 
knowledge,  while  practices  are  adopted  inconsistent  with  science, 
and  many  other  things,  which  sensible  people  have  denominated 
scientific,  are  very  far  from  scientific  agriculture. 
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29.  When  some  young  city  dandy,  who  has  plenty  of  money, 
starts  up  to  be  a  farmer;  and,  with  his  Tarnished  and  fancifully- 
stenciled  implements  of  husbandry,  with  his  barrels  of  ground 
bone,   bags  of  phosphate  and  guano,  and  with  his  retinue  of 
Tims  and  Pats,  just  from  the  Emerald  Isle,  none  of  whom,  boss 
or  laborer,  knows  any  more  about  either  theoretical  or  practical 
agriculture  than  they  do  about  the  practical  part  of  wax   work : 
they  make  such  droll  steerage  in  everything  they  attempt  to  per- 
form, that  people  laugh  in  their  sleeve  and  say:  "  That's  scienti- 
fic agriculture  !"    Illustrious  stupidity  !     There  is  not  one  half 
as  much  correct  scientific  agriculture  in  all  of  that  parade  and 
counterfeit  cultivation  of  the  soil  as  there  is  of  the  science  of 
medicine  in  a  cat's  eating  catnip  to  cure  the  hydrophobia.     It  is 
a  misnomer  to   call  such    manoeuvring    scientific   agriculture. 
Again  :  people  often  see  some  intelligent,  theoretical  farmer  com- 
mence agricultural  operation;  and  his  knowledge,  for  the  most 
part,  is  only  theoretical.    Of  course  in  executing  the  details  of  his 
practice,  he  as  well  as  those  in  his  employ  will  work  awkwardly 
and  unskilfully.     They  smile  at  such  management  and  exclaim  : 
"  That's  scientific  agriculture  I"     But  the  wrong  word  is  used  in 
the  wrong  place.     This  is  nothing  but   theoretical  agriculture. 
There  is  none  of  the  scientific  about  it. 

WHAT  IS  SCIENTIFIC    AGRICULTURE? 

30.  Scientific  agriculture  consists  neither  in  theory  or  prac- 
tice  alone;  but  in   combining  the   best  theory  with  the  most 
approved  practice  in  farming  operations.     Scientific  agriculture 
then  involves — not  knowing  how  to    analyze"  soils,  but   such  a 
knowledge  of  them  as  will  enable  a  man  to  adapt  the  most  suit- 
able crops  to  each  particular  soil;  and  also  a  correct  understand- 
ing of  the  most  approved  manner  of  performing  all  the  operations 
connected  with  raising  crops,  as  well  as  of  keeping  the  soil  in  a 
good  state  of  fertility  with  the  materials  that  the  farm   affords. 
See  this  thought  more  fully  elucidated  in  the  Chapter  on  Manures. 
This  last  consideration  involves  a  correct  understanding  of  the 
principles  of  breeding,  rearing,  and  fattening  all  kinds  of  domestic 
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animals,  of  saving  and  applying  their  manure  to  the  soil,  and  of 
cultivating  the  soil  and  raising  grass  or  grain.  All  these  con- 
siderations, taken  in  harmonious  combination,  constitute  the  sum 
total  of  scientific  agriculture.  It  matters  not  if  a  farmer's  library 
consists  of  only  the  Holy  Bible  and  the  Babes  in  the  Woods,  if 
he  has  a  correct  understanding  of  keeping  his  soil  in  a  good  state 
of  fertility  with  only  the  materials  which  it  affords;  and  if  he  raises 
good  crops,  and  secures  them  well,  that  farmer's  practices  may  be 
denominated  scientific  agriculture.  Correct  theory  and  correct 
practice,  in  the  operations  of  a  farm,  make  up  the  scientific.  But, 
theory  or  practice  alone  will  not  do  it. 

31.  The  Genesee  Farmer  says:  "It  must  be  confessed  that  a 
man  may  have  a  good  theoretical  knowledge  of  agriculture,  and 
yet   make   a  poor  farmer.     Order,  system,  personal   attention 
to  details,  with  steady,  persistent  industry,  will  enable  a  farmer 
to  succeed,  without  the  slightest  acquaintance  with  science;  while, 
on  the  other  hand,  the  most  thorough  scientific  education  will  be 
of  little  use  to  the  man  who  has  not  these  qualities.     If  a  man, 
who  has  had  the  advantage  of  a  scientific  agricultural  education, 
turns   farmer,  he  will  be  pretty  sure  to  make   mistakes  which 
will  subject  him  to  the  ridicule  of  his  neighbors.     He  may  be  the 
most  quiet  of  men — be  entirely  occupied  with  his  own  affairs — 
interfering  in   no  way  with  those   of  others.    But  no  matter. 
Those  of  his  neighbors  who  have  less  to  think  about  will  be  sure 
to  talk  over  all  that  he  does,  and  their  comment  will  not  gen- 
erally be  of  a  complimentary  kind.     Agriculture  is  slow  work. 
A  farm  cannot  be  brought  into  order  and  a  high  state  of  culti- 
vation in  a  year.     It  is  the  labor  of  a  life." 

32.  The  scientific  man  who  thinks  that  he  can  take  a  farm 
and  raise  large  crops  by  the  use  of  a  few  chemical  manures,  is 
doomed   to  disappointment.     He  will  be   very  apt  to  neglect 
those  little  details  of  farm  economy  which  are  absolutely  essen- 
tial to  success.     While  he  is  thinking  of  acids,  alkalies,  of  nitgro- 
gen  and  phosphates,  his  cattle  will  knock  down  a  fence  and  eat 
up  his  crops.     While  he  is  studying  Liebig,  his  men  will  be  taking 
u  siesta  in  the  hayfield.     Careless  hands  will  soon  break  his  ha- 
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proved  implements.  He  may  think  to  economize  food  by  cooking 
it;  but  without  constant  surveillance,  his  men  will  waste  more 
in  a  day  thau  he  can  save  in  a  week.  They  will  take  plea- 
sure in  thwarting  all  his  pet  plans;  and  will  harass  and  perplex 
him  in  every  conceivable  way.  The  end  is  disappointment  and 
disgust. 

33.  But  it  is  only  the  mere  dabbler  in  science  that  expects 
to  revolutionize  agriculture.     The  true  scientific  man  has  moderate 
expectations.     He  does  not  know,  and  never  expects  to  know, 
how  to  transmute  iron  into  gold,  or  to  raise  a  hundred  bushels 
of  wheat  per  acre,  as  easily  as  we  now  raise  ten.     If  any  dis- 
covery he  can  make,  if  any  modification  of  present  practices  will 
increase  the  productiveness  of  the  soil  five  bushels  per  acre,  he 
knows  that  he  would  be  one  of  the  greatest  benefactors  of  his 
race.     Theory  cm  never  resist  facts  that  have  once  been  fairly 
established.     Fads  are  the  leaves  of  science.     Theory  alone  is 
not  scientific.     And  yet  it  is  too  commonly  conceded,  that  if  a 
man  theorizes  much  he  is  a  very  scientific  man.     Moore's  Rural 

*  New  Yorker  says  :  "  The  farmer  who  is  governed  in  his  system 
of  farm  management  by  the  most  extended  experience  and  prac- 
tical observation  of  the  relation  of  facts  to  each  other,  is  the  most 
scientific  farmer,  no  matter  whether  he  ever  read  a  scientific  book 
or  not.  The  breeder  of  sheep,  or  cattle,  who  is  governed  in  his 
breeding  by  laws  which  his  experience  has  brought  out  for  him, 
is  really  a  scientific  breeder,  no  matter  whether  his  practice  con- 
flicts with  the  rules  of  theoretical  writers  or  not." 

A  SUCCESSFUL  FARMER  MUST  BE  A  COXSUMEIl. 

34.  Consuming  the  productions  of  the  soil  on  the  farm  where 
they  were  raised,  is  a  practice  which   lies  at  the  foundation  of 
scientific  and  successful  agriculture.     Indeed,  it  is  the  only  cor- 
rect system   of  farm  management  which  is  worthy  of  universal 
recommendation.     It  is  true  there  are  numerous  instances  of  good 
agriculture,  where  everything  that  a  soil  produces  is  transported 
to  some  other  part  of  the  country.     But  even  in  sucli  instances, 
i  system,  which  is  equivalent  to  a  consuming  system,  is  adopted. 
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Near  many  of  our  populous  cities  every  article  that  the  soil  has 
produced  during  the  seasou  is  removed  many  miles  distant,  and 
consumed,  where  no  portion  of  it  is  ever  returned  to  the  soil. 
But  in  such  instances  the  proprietors  are  careful  to  enrich  their 
soils  with  fertilizing  materials  such  as  ground  bone,  poudrette, 
guano,  gypsum,  lime,  or  stable  manure. 

35.  But  the  large  proportion  of  the  farmers  of  our  country  are 
too  remote  from  market  to  transport  a  very  considerable  portion 
of  the  products  of  their  soil  to  some  place  where  it  may  be  pro- 
fitably consumed.     For  this  reason,  if  a  farmer  would  keep  his 
soil  in  a  good  state  of  fertility  from  year  to  year,  so  that  it  will 
be  quite  as  productive — or  more  so — when  he  has  ceased  to  be 
proprietor  of  it,  the  only  correct  and  feasible  system  of  manage- 
ment, which  will  enable  him  to  accomplish  such  an  object,  will  be 
to  consume   everything  that    his  farm  produces,  so  far  as  may 
be  practicable,  at  home,  and  return  the  refuse  and  waste    ma- 
terial to  the  soil.    If  a  man  is  as  intelligent  as  he  should  be,  these 
suggestions  will  enable  him  to  adopt  some  satisfactory  system  of 
management,  which  will  be  quite  as  profitable  for  him  in  dollars 
and  cents,  and  infinitely  better  for  his  soil.     Read  the  Introduc- 
tion to  Vol.  I. 

36.  The  grand  and  leading  idea  on  this  subject  is  to  use  up 
the  products  of  the  farm  in  such  a  manner  as  will  render  the  same 
profits   to  the  proprietor  that  he  would  receive  were  he  to  sell 
them  when  those  products  were  in  a  different  condition.     We 
want  to  sell  the  products,  and  at  the  same  time  make  such  a 
disposition  of  them   that  the  soil  will  not  be  impoverished  by 
removing  crops  from  it.     We  want  to  keep  our  cake  aad  eat  it 
too,  in  a  certain  sense.    'For  example:  if  a  farmer  raises  one  hun- 
dred bushels  of  Indian  corn,  his  aim  should  be  to  use  it  up  in  such 
manner  that  his  soil  will  not  be  impoverished.     The  same  is  trua 
of  his  other  crops  of  cereal  grain  and  grass.     By  feeding  out  one 
hundred  bushels  of  Indian  corn  in  the  most  economical  m. inner, 
and  to  the  best  kind  of  swine,  cattle,  or  sheep,  and  by  saving 
all  their  manure  and  applying  it  to  the  soil  where  the  corn  grew, 
and  by  cultivating  that  soil  in  a  most  thorough  manner,  its  fertility 


18  THE    YOTTTfO    FARMER'S    MANUAL. 

may  be  improved,   and  rendered  more  productive  from  year  to 
year. 

PURCHASING  A   FARM — ARE   YOU   A    PRACTICAL    FARMER  ? 

37.  If  you  are  not,  whether  you  possess  an  abundance  of  capi- 
tal to  purchase  a  farm  with,  or  not,  my  first  advice  is  that  yon 
spend  a  year  or  two  on  some  farm,  and  gain  a  correct  knowledge 
of  the  business  before  you  engage  in  it.  There  is  something 
else  to  do  on  a  farm  than  to  walk  around  the  fields  with  gloves 
on,  and  a  staff  in  hand,  and  see  the  crops  grow.  There  is  a  vfvt 
amount  of  hard  labor  to  be  done.  And  if  a  man  is  not  able  to 
perform  much  manual  labor,  he  had  better  not  be  a  farmer.  If 
a  man  invests  his  money  in  mortgages  or  notes,  he  will  usually 
receive  his  income  without  much  thought  or  anxiety.  But  when 
it  is  invested  in  land  that  must  be  cultivated,  the  proprietor 
must  be  a  good  farmer,  in  order  to  succeed  well,  in  obtaining  an 
annual  income  which  will  be  a  fair  equivalent  for  the  use  of 
capital  invested  and  for  the  service  performed.  And,  in  addi- 
tion to  this,  he  must  keep  his  property  from  depreciating  in  value. 
Otherwise,  he  will  soon  "come  out  of  the  little  end  of  the  horn/* 
as  we  Americans  say  of  a  failure  in  any  enterprise.  Thousands 
of  men  have  fancied  that  farming  is  -a  delightful  occupation ;  and 
have  engaged  in  it  without  knowing  any  more  about  its  details, 
and  the  successes  and  reverses  attending  it,  as  a  livelihood,  than 
a  common  farmer  knows  about  navigating  the  ocean.  Conse- 
quently, they  soon  failed  to  meet  with  success,  simply  because 
they  did  not  understand  the  business. 

38.  If  you  are  a  practical  farmer,  and  if  you  like  laborious 
and  active  employment,  and  can  say  aye  to  the  description  of  a 
farmer  in  Vol.  I.,  page  14;  and  if  you  have  come,  deliberately, 
to  the  conclusion  to  like  agriculture — hard  or  easy,  wet  or  dry, 
cold  or  hot,  great  pains  with  small  gains,  and  vice  versa — then 
you  are  fully  prepared  to  put  on  your  toga  and  India  rubber 
boots,  and  woik  your  passage  to  earthly  bliss  through  swamps 
and  bogs,  hedges  and  ditches,  as  well  as  among  stones,  stumps 
and  heaps  of  compost.  And  if  you  always  keep  cool  and  never 
fret,  glorious  success  and  substantial  happiness  will  eventually 
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encircle   you,  like   a  halo  of  agricultural  glory.      The  next  im- 
portant consideration,  when  about  to  purchase  a  farm,  will  be 

SUFFICIENT   CAPITAL. 

39.  There  is  no  other  occupation  in  which  capital  is  more 
important   than   in   agriculture.     If    a    farmer    has   a    limited 
capital,   he   will   often  find    farming    to   be   disagreeable    and 
up-hill  business.     He  cannot   expect  to   succeed  without  a    fair 
simount  of  capital,  any  more  than  a  banker  or  a  tradesman  who 
employs  but  little  in  his  business.     Some  cash  will  be  essential, 
in  addition  to  good  stock  and  a  good  soil.     What  I  mean  to  have 
understood  is,  that  a  farmar  should  have  capital  enough  on  hand 
to  defray  his  expenses,  and  a  little  more.     There  will  b3  som3  im- 
provements to  be  carried  out   almost  every   season.     Laborers 
must  be  paid  as  they  go  ;  the  family  must  ba  supported  ;  and  a 
man  frequently  meets  with  excellent  opportunities  to  purchase 
stock  for  his  farm  at  a  grjat;  birgain.     For  all  sach  things,  a 
few  hundred  dollars  of  loose  capital  will  be  requisite,  in  order  to 
good  success.     A  farmer's  main  capital   will  be  invested  in  his 
farm,  implements  of  husbandry,  and  in  his  live  stock.     B  it  if  he 
has  no  loose  capital  besides  these,  ha  will  too  often  find  himself 
in  a  position  like  that  of  a  stranger  in  a  strange  country  whose 
property  and  cash  are  many  hundreds  of  miles  distant  from  him. 
A  speculator  never  thinks  of  obtaining  his  livelihood  by  buying 
and  selling  without  first  obtaining  a  suitable  amount  of   capital 
with  which  to  transact  his  business.     A  farmer,  in  order  to  suc- 
ceed, needs  capital  just  as  much  as  a  speculator. 

PAY  DEBTS  AS    YOU    GO. 

40.  At  some  seasons  of  tha  year,  cash  appears  to  be,  neces- 
sarily,  paid  out  much  faster  than  it  comes  in.     When  this   is 
the  case,  it  will  be  infinitely  better  for  a  man — better  for  his  credit 
— better  for  his  integrity — better  for  his  creditors — better  for  his 
family — and  better  in  every  other  point  of  view — to  hire  fifty  or 
.1  hundred  dollars  for  a  few  months,  for  the  purpose  of  paying  small 
bills — Httlc  debts — as  he  goes.     These   little  five  and  ten  cent 
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bills  at  the  blacksmith's  shop;  these  little  bills  at  groceries,  which 
cannot  be  avoided  conveniently,  had  better  be  paid  at  the  time 
they  are  contracted,  even  though  it  were  necessary  to  pay  interest 
for  a  few  months  on  the  money  to  do  it  with.  It  is  not  a  good 
practice  for  a  farmer  to  allow  every  stroke  of  a  blacksmith's  ham- 
mer to  be  entered  on  his  book.  But  few  men  will  keep  a  book 
account  for  nothing  from  year  to  year.  And  if  those  with  whom 
we  are  accustomed  to  deal  always  understand  that  a  man  deals 
in  cash,  iu  little  debts  as  well  as  in  large  ones,  dealers  will  allow 
.that  man  advantages  in  prices  which  a  slack  paymaster  can  never 
avail  himself  of. 

41.  When  I  see  a  man  go  to  a  blacksmith's  shop  to  get  a 
tenpenny  job  done;  or  to  a  grocery  to  trade  a  few  dimes,  who 
always  says  "you  may  charge  this  bill;"  and  who  calculates  to 
pay   when  his  creditors  feel  willing  to  take  their  pay  in  catskins, 
or  in  a  quarter  of  poor  beef,  or  a  leg  of  some  imbecile  old  buck 
that  is  too  old  for  mutton,  I  always  think,  My  dear  sir,  that  sys- 
tem of  management  renders  your  business  more  than  ten   fold 
harder,  and  more  expensive  and  perplexing,  than  it  would  be 
were  you  to  pay  your  little  debts  as  you  go.     But  fools  and  silly 
people  can  never  be  made  to  believe  it. 

PAY  AS   YOU  GO. 

42.  Let  me  reiterate  it  in  the  ears  of  every   young  man, 
whose   aspirations  ever  prompt  him  to  be  anybody  in  the  world, 
to  pay  your  little  debts  as  you  go.     Little  things  make  the  m;vu. 
Little  traits  of  character  enable  us  to  decide  with  great  certain tv 

J 

what  are  a  man's  cherished  affections;  and  in  little  things  we  dis- 
cover manifestations  of  his  ruling  passion.  The  world  will  measure 
a  man  by  his  attention  to  little  things — by  his  promptness  in  pay- 
ing his  littk  debts.  The  world  will  weigh  a  man's  character — not 
by  what  they  hear  about  him — but  by  what  they  see  in  him.  The 
world  will  speak  of  a  man  as  they  find  him,  with  refVuv.uce  to  his 
manner  of  doing  business.  Among  the  undesirable  and  repug- 
nant traits  of  character,  this  one,  of  allowing  little  debts  to  go 
unpaid,  discloses  a  trait  more  ignoble  than  we  can  discover 
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in  him  whose  habitual  weakness  is  to  debase  himself,  by  drinking 
intoxicating  beverages  to  such  an  extent  as  to  disgrace  and  ruin 
his  character. 

43.  Again,  let  me  repeat  and  reiterate  for  the  last  time, "  pay  as 
ynu,  go."     It  will  make  a  man  a  better  citizen  to  pay  all  his  little 
debts  as  he  goes.     He  will  esteem  himself  more  highly  for  it ;  and 
that  trait  of  character  will  secure  for  him  a  degree  of  respectabil- 
ity, in  every  sphere  where  he  may  move,  that  he  never  can  expe- 
rience if  he  adopts  the  loose,  dishonest,  unbusiuess-like,  slip-sjiod 
kind  of  a  way  of  paying  little  debts  only  when  they  must  be  paid. 
Rest  assured,  my  young  reader,  that  your  character  as  a  success- 
ful cultivator  of  the  soil  will  depend,  in  a  far  greater  degree  than 
you  may  imagine,  on  your  readiness,  your  promptness  and  punc- 
tuality, in  paying  your  little  debts. 

44.  Pay  as  you  go,  young  man.    Pay  your  little  debts.    Never 
let  it  be  said  of  you  by  any  one  :  "  That  man  owes  me  a  dime,  or 
a  quarter  of  a  dollar;  and  T  would  rather  lose  it  than  to  ask  him 
for  it."  Pay  your  day  laborers  every  day,  or  every  week  at  long- 
est.    They  will  work  much  better  for  it.     Pay  all  little  debts  at 
mechanics'  shops  as  soon  as  the  work  is  done.     They  will   deal 
cheaper  on  account  of  it.     Let  it  be  interwoven  with  the  cardi- 
nal virtues  of  morality  and  religion,  to  pay  every  incidental  in- 
debtedness with  promptness,  with  cheerfulness,  and  without  mur- 
muring and  grumbling.     If  a  man  is  not  faithful  in   these  tilth 
transactions,  we  can  cherish  no  hope  that  he  will  pay  his  indebt- 
edness  to  the  soil  which  he  cultivates,  by  returning  to  it,  in  fer- 
tilizing material  of  some  kind,  an  equivalent  for  the  crops  which 
he  has  removed. 

45.  Pay  as  you  go.     For  the  world  is  full  of  unprincipled 
men,  sailing  under  the  agricultural  flag  of    the   United  States 
of  America,  who  run  a  dishonorable  career,  and  lead  a  wretch- 
ed life,  simply  because  they  never  calculate  to  pay  as  they  go. 
They  are  always  ready  and  anxious  to  borrow  a  dime  or  a  dol- 
lar, whether  they  have  immediate  use  for  it  or  not.     And  they 
never  make  calculations  to  pay  it.     Mechanics  will  always  tax 
them  a  higher  price  for  any  article  that  they  may  purchase,  than 
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they  do  a  man  who  pays  cash;  because  they  never  make  calcu- 
lation to  pay.  Neighbors  and  friends  are  never  willing-  to  accom- 
modate them ;  because  they  never  make  calculations  to  pay. 
Every  paper  or  periodical  that  they  subscribe  for,  costs  one  third 
or  one  fourth  more  than  it  does  him  who  pays  as  he  goes  ;  be- 
cause they  do  not  make  calculations  to  pay  when  it  is  due.  The 
agriculture  of  our  country  is  being  ruined  by  the  unfarmerliko 
management  of  such  men.  They  contracted  the  loose  habit  of 
not  paying  their  little  debts  as  they  went  along;  and  thus  tlujy 
fell  into  the  slip-shod  practice  of  not  paying  the  little  indebted- 
ness to  their  soil. 

RUNNING  INTO  DEBT  FOR  LAND. 

46.  We  have  often  read  instructions  to  young  farmers,  to 
"  avoid  running  into  debt,  as  one  would  avoid  a  deadly  pestilence 
or  famine."  But,  for  hottest  men,  this  is  a  species  of  old  fogyism. 
For  dishonest  men — those  who  will  borrow,  or  purchase  all 
they  have  an  opportunity  to  purchase — who  never  make 
any  calculations  to  pay  a  debt,  such  advice  would  be  appli- 
cable. It  never  is  any  detriment  to  an  honest  man  to  contract 
debts  for  a  good  farm  to  a  limited  extent.  Indeed,  it  almost  al- 
ways has  a  tendency  to  make  him  a  better  citizen  than  he  other- 
wise would  be,  if  he  owed  no  man  anything  but  love,  and  had  a 
pocketful  of  money  besides.  If  an  honest,  energetic  farmer  should 
run  into  debt  for  a  portion  of  his  land,  and  by  good  economy, 
and  well-directed  labor,  can  manage  so  as  to  pay  the  interest  an- 
nually on  his  indebtedness,  and  to  reduce  the  principaf  a  little, 
he  has  a  laudable  object  to  prompt  him  to  industry  and  frugality. 
This  has  been  the  making  of  thousands  of  our  best  farmers.  And 
my  advice  would  be,  don't  fear  to  run  into  debt  for  a  portion  of 
a  good  farm,  providing  you  do  not  pay  more  per  acre  for  it  than 
it  is  really  worth  for  agricultural  purposes;  and,  providing  you 
can  discover  some  sure  way  to  keep  it  good,  to  pay  the  interest, 
and  A  small  proportion  of  the  indebtedness  every  year.  The  only 
correct  way  of  determining  this  point,  satisfactorily,  will  be  to 
compute  the  interest  on  the  capital  invested;  the  probable  ex« 


IDE  YOUNG  FARMER'S  MANUAL.  23 

ponse  of  cultivation;  the  expense  of  manuring,  in  order  to  keep 
it  in  a  good  state  of  fertility;  and  to  compare  the  amount  with 
the  aggregate  value  of  the  produce  for  one  year.  The  difference 
will  exhibit  a  sum  that  will  enable  the  proprietor  to  decide  who- 
ther  he  will  be  able,  in  the  course  of  a  few  years,  to  pay  for  his 
farm ;  or  whether  he  will  be  obliged  to  labor  hard  all  his  days 
without  accumulating  enough  to  defray  the  expense  of  a  respec- 
table burial. 

•       . 

TIIK    PKICE   OP  LAND  TOO   HIGH   FOR  AGRICULTURAL    PURPOSES. 

47.  A  large  proportion   of  the  improved  land  of  our  coun- 
try is  held  at  a  price  quite  too  high  to  pay  the  legal  interest, 
and  the  expense  of  cultivation,  when  it  is   appropriated  to  agri- 
cultural purposes.     For  this  reason,  young  farmers,  in  particular, 
should  be  cautious  ah- nit  running  into  debt,  for  any  considerable 
portion  of  a  farm,  with  the  expectation  of  paying  off  the  in- 
debtedness from  the  sales  of  the  products  of  that  farm.     If  a 
man  has  the  money  on  hand  to  pay  for  a  situation;  and  is  not 
particular  whether  his  3oil  will  pay  the  interest  and  expense  of 
cultivation,  from  year  to  year,  this  advice  will  be  of  no  practical 
utility.     Our  aim  is  to  aid  those  who  need  assistance;  and  to 
counsel  those  who  are  seeking  for  advice,  that  will  aid  them  at  a 
time  when  a  little  help  will  be  of  great  value  to  them.     It  is  an 
easy  thing  for  one  to  make  an  estimate  of  the  probable  expense 
of  cultivating  a  hundred  acres  of  land  for  a  year,  and  of  the 
probable  income  from  the  sale  of  the  products  of  the  soil ;  and 
then  deduct  the  amount  of  taxes,  and  repairs,  and  improvements; 
and  to  strike  a  balance,  as  an  equivalent  for  his  services.     But 
he  must  be  a  good  practical  man — well  acquainted  with  all  the 
details  in  every  branch  of  his  business — before  he  can  form  a  cor- 
rect estimate  on  every  point. 

48.  In  making  this  estimate,  however,  it  will  be  necessary  to 
be  able  to  decide,  correctly,  as  to  the  amount  of  cash  products  of 
a  farm  for  several  successive  seasons.     For  example:  if  land  be 
valued  at  one  hundred  dollars  per  acre,  and  will   produce  threa 
tons    ot    hay   per    acre,  valued    at   fifteen   dollars     per    ton, 
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after  it  has  been  delivered  at  the  market,  then  there  will  be 
the  interest  on  that  one  hundred  dollars  annually;  the  lax  ou 
the  land;  the  cost  for  fertilizers  to  keep  the  soil  good,  which 
shall  be  equivalent  to  the  crop  of  hay  removed;  and  all  the  other 
expenses  attending  the  hay  crop,  not  omitting  a  portion  of  the 
expense  of  tools  and  implements  with  which  to  perform  the  la- 
bor. And  it  must  be  kept  in  mind,  also,  that  a  soil  must  be  in 
an  excellent  state  ot  fertility  to  yield  three  tons  of  good  hay,  by 
actual  weight,  per  acre.  And  that  degree  of  fertility  must  be 
maintained;  and  the  expense  of  maintaining  it  will  often  be 
much  greater  than  those  are  accustomed  to  suppose,  who  are  not 
familiar  with  all  the  details  incident  to  the  labors  of  the  field, 
the  stable,  and  stock  barns. 

49.  Again,  we  will  suppose  that  the  soil  is  to  be  grcizsd,  in- 
stead of  plowed.  Now  then,  here  will  be  the  interest  on  the  land, 
the  taxes;  the  cost  of  fertilizing  material  to  keep  the  soil  good, 
and  the  expense  of  making  butter  or  cheese;  or,  taking  care  of 
fattening  bullocks;  or  the  expense  incurred  in  growing  wool,  and 
mutton.     As  "all  the   items  above  named  are  valued  at  different 
prices  in  different  localities,  it  will  be  necessary  to  compute  the 
price  of  each  as  it  corresponds  with  its  respective  locality.      Ano- 
ther important  consideration  will  be  the 

DIFFERENCE,    IX  VALUE,    BETWEEM    GOOD   LAND   AND   POOR. 

50.  When  a  man  contemplates  purchasing  a  farm,  he  is  apt 
to  think  more  of  the  location  and  view  than  of  almost  anything 
else.     True,  it  is  convenient  to  be  near  the  post  offi ;?,  an  1   the 
R.  R.  depot,  and  the  steam  boat  landing,  and  places  of  public 
business.     But  every  one  cannot  be  located  within  a  few  minutes' 
walk  or  drive  of  such  public  places.     And   the  nearer  one  locates 
to  such  places,  the  more  expensive,  per  acre,  the   land  will  lie; 
and,  in  many  instances,  the  poorer  and  less  productive  it  is.    But 
the  price  per  acre  almost  always  increases  as  one  approaches  such 
places.     In  the  selection  of  a  farm,  the  soil  should  be  thoroughly 
examined,  to  ascertain  whether  it  is  naturally  barren   or  fertile. 
If  it  is  naturally  poor,  thin  and  unproductive,  and  comewhat  wet, 
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it  must  be  purchased  at  a  low  figure  indeed,  or  the  proprietor 
will  have  a  task  before  him,  and  a  debt  on  his  hands  that  will 
"  bring  down  his  gray  hairs  with  sorrow  to  the  grave,"  before  he 
will  be  able  to  make  farming  pay. 

51.  When  a  man  pays  sixty,  seventy,  eighty,  or  more  dollars 
per   acre,  for  land  that  is  not  worth,  for  agricultural  purposes, 
more  than  fifteen  or  twenty  dollars,  and  which  will  not  pay  the 
interest  of  six  per  cent.,  at  tweiky  dollars  per  acre,  I  want  to  tell 
him,  "  he  has  paid  too  dear  for  his  whistle  ";  and  the  most  profit- 
able shift  he  can  make  will  be  to  dispose  of  his  poor  laud,  even  at 
ten  dollars  per  acre,  if  he  can  get  no  more     If  a  man  purchase 
poor,  unproductive  land,  he  should  be  certain  to  get  it  at  a  low 
price.     It  will  be  infinitely  better  to  pay  one  hundred,  or  even 
two  hundred  dollars  per  acre,  for  land  that  is  naturally  produc- 
tive, and  in  a  good  state  of  fertility,  and  that  does  not  need  an 
expenditure  of  more  than  half  its  value  per  acre,  to  put  it  in  even 
an  ordinary  state  of  fertility,  than  to  purchase  a  poor  soil  at  a  low 
price. 

52.  Let  me  illustrate  this  subject  in  a  practical  point  of  view. 
Belonging  to  the  farm   that  I  once  owned,  there  were  certain 
fields    which  were,  to  all  natural  appearances,  exactly  like  the 
fields  of  my  neighbor,  just  over  the  fence.     He  valued  his  land  at 
as  many  dollars,  per  acre,  as  I  did  my  own;  and  the  estimated 
valuation  of  both  farms  by  the  Town  Assessors    was  about  the 
same  number  of  dollars    per  acre.     He  raised  oats;  and  I  also 
raised  oats,  one  season,  on  a  field  close  by  the  side  of  his.     He 
told  me  that  his  field  averaged,  per  acre,  twenty  three   bushels 
of  clear  oats.     My  field  averaged  seventy  bushels  of  much  nicer 
oats  than  his.     The  yield  of  Indian  corn  on  his  field  was  about 
half  as  much  as  on  mine.     The  same  field  of  mine  yielded  about 
forty  two  bushels  of  buckwheat  per  acre;  while  his    yielded,  he 
said,  about  ten  or  twelve  bushels  per  acre.     And  the  amount  of 
wheat  on  my  field  was  more  than  twice  as  much,  per  acre,  as  on 
his.     And  when  we  come  to  pasture,  one  acre  of  my  pasture  sus- 
tained more  stock  than  three  acres  of  his. 

53.  But  people  would  say  almost  uniformly:  "  your  farm  is 
2 
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worth  much  more  per  acre,  because  your  luttdings  are  so  much 
better  than  his."  The  much  larger  quantity  of  produce  that  my 
fields  yielded  per  acre  more  than  his  was  hardly  thought  of.  Now, 
if  my  soil  could  produce  more  than  twice  as  much  per  acre,  was  it 
not  worth  at  least  twice  as  many  dollars  per  acre  as  his  ?  Most 
certainly  so.  Consider,  for  a  moment,  how  much  must  be  expend- 
ed in  procuring  fertilizers  for  a  long  succession  of  years,  before, 
it  could  be  brought  up  to  a  state  of  equal  fertility  and  productive- 
ness with  my  fields.  While  his  fields  would  produce  only  about 
enough  to  pay  the  expense  of  cultivation,  from  year  to  year,  mj 
fields  would  yield  enough  to  purchase  themselves  more  than  twice 
over,  in  addition  to  paying  the  expense  of  cultivation,  and  of  keep, 
ing  the  soil  in  a  good  state  of  fertility.  There  may  be  fields; 
on  a  great  many  farms,  all  over  our  country,  that  are  bought  and 
sold,  every  few  years,  which  have  produced  grain  enough,  during 
those  few  years,  not  only  to  pay  for  their  own  cost  per  acre,  but  to 
pay  for  other  portions  of  the  same  farm  which  were  too  poor  to 
yield  enough  to  pay  for  themselves.  Tint  will  be  the  kind  of 
land  to  purchase.  But  the  grand  difficulty  is,  a  young  farmer 
does  not  know  positively  when  he  has  found  such  a  farm. 

POOR   FARMS   OF    NEW   ENGLAND. 

54.  I  have  seen  thousands  of  acres  in  New  England,  and  in 
some  other  States  also,  that  would  not  yield  fifteen  hundred  pounds 
of  hay  per  acre,  and  grain  in  the  same  ratio,  which  had  been 
bought  and  sold,  and  sold  again  and  again,  at  cash  prices  per 
acre,  which  could  not  be  paid  from  the  sales  of  all  the  products 
that  could  be  raised  on  it,  for  more  than  thirty  years  to  come. 
Herein  lies  the  great  error;  certain  fields  on,  certain  farms  will 
yield  enormous  crops  of  grass,  grain  or  roots,  enough  to  defray 
all  the  expenses  of  cultivation,  the  interest  and  the  taxes.  There- 
is  no  danger  of  paying  too  much  for  such  land  per  acre.  Bat 
there  is  great  danger  of  estimating  the  cash  value  of  poor  land 
too  highly;  and  no  error  is  more  common — often  among  intel- 
ligent farmers  too — than  to  estimate  the  productiveness  of  such 
poor  soils  by  what  they  are  capable  of  being  rendered  after 
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expending  half  their  cash  value  in  improvements  on  them 
rather  than  making  an  estimate  of  their  present  value,  while  in 
their  unproductive  condition.  It  will  be  better  every  way  to  pay 
a  large  price  for  good  land,  than  to  purchase  poor  land  at  even  a 
figure  correspondingly  low. 

WHEN  AND  HOW  TO  EXAMINE  A  FARM. 

55.  When  a  man  goes  into  the  forest  for  the  purpose  of  pur- 
chasing timber  that  has  been  cut  down,  does  he  select  a  time 
when  it  is  all  covered  with  a  'deep  snow  ?  Never.  But  in 
most  instances,  when  men  purchase  farms,  they  examine  them 
vvhen  there  is  little  else  to  be  seen  besides  huge  snow  banks,  trees 
and  fences.  They  travel  around  and  examine  the  boundaries,  and 
the  fences  and  buildings;  and  they  inquire  what  kind  of  produce 
has  been  raised;  and  how  much  the  yield  was  per  acre.  And 
after  they  have  finished  a  satisfactory  examination,  they  know 
just  as  much  about  that  farm  as  they  did  before  they  made 
an  examination  and  usually  not  any  more.  Men  do  not  in- 
tend to  lie  right  out;  but  I  know — yes,  that's  the  correct 
word — I  know  that  most  men,  when  they  are  interrogated  as  to 
how  many  bushels  of  a  certain  kind  of  grain  they  have  raised  per 
acre,  will  answer,  "  Well,  about  so  many.  It  was  a  splendid 
?rop  !  Why,  you  never  saw  such  heavy  grain  or  grass  !"  I 
have  heard  men  affirm  that  they  had  sixty  bushels  of  barley 
per  acre,  of  splendid  grain,  and  forty  bushels  of  wheat,  which 
would  all  make  excellent  seed  ! "  when  they  knew,  and  I  knew, 
that  there  was  not  an  acre  in  their  whole  county  that  yielded 
that  amount.  Here  is  the  point  on  which  young  farmers  will  be 
deceived,  concerning  the  productiveness  of  a  soil.  A  man  wants  to 
see  the  soil;  see  it  plowed;  see  the  crops  growing  on  it;  see  them 
at  harvest  time;  and  to  examine  the  grain  after  it  comes  to  ma- 
turity. What  can  one  learn  of  the  productiveness  of  a  soil  when 
it  is  all  covered  up  with  a  deep  snow  ?  His  judgment  will  tell 
him  that  there  is  a  soil  beneath  the  snow;  but  it  may  be  so  bar- 
ren that  it  would  not  yield  white  beans.  There  is  a  vast  deal 
of  such  land  in  our  country.  And  to  the  proprietor,  it  is  like 
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self-righteousness — the  more  one  possesses  of  it,  the  worse  it  always 
will  be  for  him. 

56.  Were  I  about  to  purchase  a  farm,  I  would  make  exten- 
sive inquiry  concerning  its  productiveness  in  years  past ;  and  en- 
deavor to  learn  what  had    been  the  system  of  management  on  it 
during  previous  years.    Then,  I  would  visit  it — not  when  it  was 
covered  with  a  deep  snow — but  in  the  spring,  both  when  it  wa« 
very  wet,  everywhere,  as  well  as  when  dry.     I  would  see  the  soil 
plowed  up  and  undergoing  pulverization.  At  harvest  time  I  would 
visit  it  again,  before  the  crops  were  gathered ;  and  go  among  the 
standing  grain  or  grass.     It  is  an  easy  matter  to  be  deceived, 
when  looking  at  a  field  of  grain,  unless  one  goes  among  it.     A 
crop  will  appear,  many  tunes,  to  be  a  heavy  one,  as  it  is  viewed 
from  simply  passing  by  it.     But,  when  a  man  goes  among  the 
standing  grain  of  a  field,  he  can  see  what  it  produces.  And  what 
he  can  see  with  his  own  eyes,  and  handle  with  his  own  hands,  ho 
will  need  no  further  information  about. 

57.  Here  is  one  other  important  suggestion.     In  case  a  field 
has  not  been  plowed  for  many  years,  if  it  be  well  sodded  over  with 
grass,  the  soil  wiU  be  good.  But,  if  the  grass  has  disappeared,  and 
a  field  has  many  bare  spots,  where  there  is  no  vegetation  at  all,  I 
would  travel  on.  If  blackberry  bushes,  Canada  thistles,  milk  weed, 
bull  thistles,  and  other  similar  noxious  weeds  were  flourishing  lux- 
uriantly, and  vicing  with  each  other  for  the  ascendancy,  I  would 
select  that  soil  as  a  good  one.    «The  larger  those  noxious  weeds 
would  grow,  the  more  productive  the  soil    will  prove  to  be.  This 
sign  will  never  deceive  us.  If  those  noxious  plants  were  small  and 
slender,  where  there  was  nothing  to  hinder  their  growth,  I  would 
defer  purchasing,  till  I  could  find  a  soil  that  would  produce  Canada 
thistle  *  so  large,  that  if  a  swath  were  moved  through  them,  it  would 
be  difficult  to  induce  animals  to  go  among  those  that  are  standinp-. 
A.t  the  present  writing,  a  friend  of  mine  has  just  returned,  with  his 
family,  from  the  highly  extolled  Vine  Land,  after  having  sacrificed 
halt'  his  estate  to  remove  them ,  and  the  other  half  of  it  to  return. 
His  wife,  who  was  a  good  farmer,  refused  to  unpack  their  goods 
when  she  sa\v  the  fuce  of  the  country;  because  she  said  there  was 
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not  herbage  enough  to  keep  a  cow.     And  if  a  cow  could'nt  live 
they  surely  must  starve. 

THE  WAY  TO  COMMENCE  FARMING. 

"  Here,  then  our  task  begins.    Tis  pleasant  toil 
To  tend  thi  flocks  and  herds,  and  break  the  soil." 

58.  As  soon  as  a  man  becomes  proprietor  of  a  farm,  with  a 
design  to  pursue  the  cultivation  of  the  soil,  for  his  livelihood,  if 
he  is  an  intelligent  and  though ti'al  man,  his  first  inquiry  will  be, 
what  system  of  farm  management  can  I  adopt  which  will  enable 
me  to  distinguish  myself  as  a  successful  agriculturist;  or  which 
will  return  to  me  a  fair  equivalent  for  the  capital  invested,  as  well 
fts  a  satisfactory  remuneration  for  my  labor;  and  at  the  sama 
time  leave  my  farm  in  a  condition  quite  as  productive — or  even 
more  so — than  it  was,  when  I  commenced  farming  operations.    No 
problem  in  geometry  was  ever  more  difficult  to  solve.     There  is 
the  farm;  and  here  are  the  forces  to  work  it.     And  so  we  may 
say  in  another  respect:  there  is  the  piano,  and  here  is  the  music  to 
be  played.    But  what  are  these  without  musical  talent  and  musical 
skill  ?     And   what   is   a  farm,  and  tools,   and  implements,  and 
forces  without  knowledge  and  skill  to  manage  them  ?     Tiie  first 
thing  will  be  to  plot  the  farm  properly.     The  details  for  doing 
this  will  be  found  in  Volume  I.  p.  29.     The  next  step  to  be  taken 
will  be  to  adapt  the  crops  to  the  quality  of  the  soil.     Read  the 
remarks   on  this  subject  in  the  Chapter  on  Soils.     Then,  if  any 
portion  of  it  be  wet,  calculations  should  be  made  to  drain  it  as 
soon  as  may  be  practicable.     Read  Chapter  on  Draining  in  VoL 
I.    The  next  consideration  will  be  to  adopt 

A  SYSTEM  OP  MIXED  HUSBANDRY. 

"  One  cow,  and  a  pig.  and  a  lamb  and  a  calf, 
And  plenty  of  corn,  good  husbandry  hath." 

EDWARDS. 

59.  It  is  universally  acknowledged,  I  believe,  by  the  most 
successful  farmers,  not  only  in  the  Old  World  but  in  America, 
that  a  mixed  husbandry — rearing  and  feeding  neat  cattle,  sheep 
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and  swine,  in  connection  with  raising  grain — lies  at  the  founda- 
tion of  successful  and  progressive  agriculture.  Still  it  is  not  de- 
nied that  there  is  much  good  agriculture  in  the  world  which  pays 
well,  and  which  might  be  called  progressive  farming,  where  not 
a  hoof  is  kept  from  one  year  to  the  other.  Bat  in  order  that 
agriculture  may  be  paying,  and  the  same  time  a  self-sustaining 
system,  the  only  reliable  way  is,  to  keep  more  or  less  stock,  and  con- 
sume a  large  proportion  of  the  coarse  grain  which  is  raised  on  the 
farm.  If  a  farmer  has  an  abundance  of  surplus  capital  with 
which  he  can  purchase  guano,  ground  bone,  poudrette,  or  other 
fertilizers,  he  may  keep  his  soil  good,  and  raise  large  crops  of  grain 
or  grass  without  keeping  stock  of  any  kind.  But  this  would  not 
be  such  a  system  of  farm  management  as  I  would  endorse  or  re- 
commend to  those  who  are  about  to  commence  farm  operations. 
The  great  idea  in  mixed  husbandry  is,  to  commence  with  a  limited 
capital,  and  to  adopt  such  a  system  of  management  as  will  return 
capital  enough  to  defray  the  expense  of  cultivation  and  .pay  for 
the  improvements  on  the  farm,  and  leave  a  profit  towards  paying 
for  the  land,  and,  at  the  same  time,  not  impoverish  the  soil  at  all; 
but,  on  the  contrary,  improve  its  fertility  from  year  to  year. 

60.  What  I  desire  to  have  understood  by  a  mixed  husbandry 
is,  a  system  of  farm  management  in  which  raising  grain  consti- 
tutes only  a  portion  of  a  farmer's  employment;  while  raising 
stock  of  some  kind  is  a  chief  part  of  his  business.  In  other 
words,  raising  stock  and  growing  grain  on  the  same  farm  pos- 
sesses decided  advantages  over  that  system  of  husbandry  in 
which  nothing  but  grain  is  grown  or  stock  reared.  A  system 
of  mixed  husbandry  involves  all  the  good  practices  to  which 
•we  have  made  allusions  in  this  chapter.  And  it  may  Hot  be  amiss 
to  allude  to  some  of  the  immediate  advantages  arising  from  such 
a  system.  I  have  my  mind  on  a  man  who  owned  only  a  small  plot 
of  land,  who  raised  an  excellent  crop  of  Indian  corn  every  season 
for  twenty-two  successive  years  on  one  field.  No  other  crop  was 
ever  grown  on  that  field  during  that  period.  And  the  twenty- 
second  crop  yielded  a  larger  number  of  bushels  of  good  grain 
than  the  first,  or  any  other  crop  during  that  period  of  time. 
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He  always  kept  two  good  cows,  and  fattened  two  excellent  hogs; 
and  most  of  the  manure  that  they  made  was  applied  to  the  soil 
whore  his  corn  grew. 

61.  This  instance  affords  us  an  example  of  mixed  husbandry 
on  a  limited  scale.  But  it  was  by  no  means  a  perfect,  or  even  a  com- 
mendable system  of  agriculture.  If  he  had  adopted,  in  connection 
with  this  system,  a  three  or  four  years  rotation-of-crops  system,  the 
Indian  corn  which  was  raised  the  twenty-second  year  would  have 
been  heavier,  and  the  system  a  most  complete  one.  Let  us  notice 
wherein  it  could  have  been  improved.  The  soil  and  locality  were 
well  adapted  to  raising  wheat,  barley,  oats,  potatoes,  beans,  or 
grass.  Now,  as  Indian  corn  requires  certain  elements  of  the  soil 
different  from  wheat,  oats  or  barley,  by  growing  a  crop  of  In- 
dian corn  every  season  on  that  same  soil,  there  was  an  extraordi- 
nary demand  for  those  fertilizers  only  which  Indian  corn  required. 
There  was  a  great  abundance  of  material  in  the  soil  that  would 
have  produced  oats,  barley,  and  wheat,  which  the  roots  of  Indian 
corn  would  not  take  up.  Here,  then,  we  may  perceive,  and  can 
appreciate  the  excellence  and  importance  of  adopting 

A  ROTATION   SYSTEM   IN   CONNECTION   WITH  MIXED  HUSBANDRY. 

62.  Had  the  man  alluded  to  in  the  preceding  paragraph 
raised  wheat,  barley  and  oats,  in  connection  with  his  Indian  corn, 
there  would  have  been  opportunity  for  the  corn-producing  mater- 
ial in  his  soil  to  accumulate,  during  three  or  four  seasons,  even 
while  the  soil  produced  a  good  crop  of  other  grain.  Then,  after 
four  years  of  good  cultivation,  the  corn-producing  material  would 
hare  been  so  abundant,  that  instead  of  fifty  bushels  of  grain  of 
an  ordinary  quality,  twice  that  amount  would  have  been  pro- 
duced with  the  same  cultivation.  If  a  farmer  desires  to  raise 
bountiful  crops  of  any  kind  of  grain  or  grass,  he  cannot  expect 
to  be  able  to  do  it  on  a  soil  that  has  been  exhausted  of  most  of 
those  substances  which  are  required  to  produce  that  kind  of  grain. 
But  by  raising  stock  in  connection  with  growing  grain;  by  feed- 
ing rut  a  large  portion  of  coarse  grain  to  animals;  by  husband- 
ing all  the  resources  for  saving  and  preparing  fertilizing  mate- 
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rials  for  the  soil;  and  by  adopting  a  judicious  system  of  rotation 
crops  which  are  adapted  to  the  soil  and  to  the  locality,  the  grain- 
producing  material  which  is  especially  adapted  to  promoting  the 
growth  of  each  kind  of  grain  will  have  time  to  accumulate  in 
the  soil,  so  that  whenever  a  givan  crop  of  grain  or  grass  is  to  be 
grown,  there  will  be  such  an  abundance  oi  it,  that  not  only  the 
stalks,  but  the  grain  will  be  large  in  quantity,  and  superior  in 
quality. 

63.  In  case  a  farmer  keeps  sheep  in  connection  with  grain 
raising,  he  will  want  one  or  more  cows  to  furnish  milk  and  but- 
ter.   Then,  lard  will   be  very  essential  tor  culinary  purposes,  to 
say  nothing  of  the  value  of  pork  for  food.     Then,  a  span  or  two 
of  good  horses  will  be  indispensable;  and  if  a  farm  is  large,  it 
will  be  necessary  to  keep  two  spans  of  horses    or  a  yoke  of  good 
oxen.     See  Horses  vs.  Oxen  for  a  Team.     All  these  animals  are 
absolutely  necessary,  even  on  a  grain  farm.     Therefore    where 
such  animals  are  kept,  we  have  all  the  elements  of  a  good  system 
of  mixed  husbandry  to  begin  with.     And  now,  if  everything  be 
arranged  harmoniously  in  connection  with  a  judicious  system  of 
rotation  of  crops — providing  all  the  manure  is  made  and  saved 
and  properly  applied   that  can  be;  and  if  the  soil  is  thoroughly 
drained   where  it  is  too  wet,  and  properly  cultivated,  and  every 
operation  performed  in  good  time  and  in  a  farmer-like  manner — 
we  may  rest  assured  that  success  will  as  certainly   attend  the  ef- 
forts of  the  husbandman,  as  we  are  sure  that  the  promise  of  "  seed 
tune  and  harvest  shall  not  cease."     Gen.  viii.  22. 

RAISING  AND   FATTENING  CATTLE   AND   SHEEP. 

64.  In  order  to  come  fully  up  to  the  standard  and  practice  of 
a  thi'ifty  and  successful  cultivator  of  the  soil,  every  farmer  should 
calculate  to  keep  some  kind  of  stock — neat  cattle  or  sheep — to 
consume  and  to  work  into  manure  the  corn  stalks,  straw  and 
coarse  grain.     It  is,  and  always  has  been,  and  always  will  be, 
"  penny-wise  and  pound-foolish  "  policy  to  keep  poor  animals,  or  to 
keep  animals  poor.     It  has  ever  been  a  mystery   that  I  could 
not  unravel,  why  multitudes  of  farmers  could   be  so  regardless 
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of  their  own  interests  as  to  allow  their  animals  to  come  into  the 
barnyard  in  a  thrifty,  fleshy  condition  in  late  autumn,  and  to 
return  to  the  pasture  in  the  succeeding  spring  greatly  emaciat- 
ed, like  the  lean  kine  of  Pharaoh.  Gen.  xli.  3.  It  is  the  worst 
policy  on  the  whole  farm  to  allow  animals  of  any  kind  to  grow 
poor.  A  farmer  should  not  attempt  to  keep  one  more  animal 
than  he  can  keep  in  a  growing  thrifty  condition.  It  will  be  far 
better  to  keep  one  good  cow,  or  calf,  or  bullock,  or  sheep,  and 
allow  it  to  have  all  that  it  can  eat,  and  a  little  to  spare,  than  to 
keep  so  many  that  they  must  gnaw  all  day  before  t!iey  will  bo 
able  to  fill  themselves.  And  besides,  it  is  bad  policy  to  have  grass 
gnawed  into  the  earth  at  any  season  of  the  year;  and  especially 
in  late  autumn  and  early  in  the  spring.  Most  farmers  try  to 
keep  too  many  half-starved  animals.  But  it  is  a  practice  which 
deserves  the  severest  condemnation.  One  good  well-fed  cow  will 
yield  more  milk,  and  butter,  or  cheese  than  two  half-fed,  poverty- 
stricken  cows.  It  will  be  far  better  for  the  farm,  and  bet- 
ter every  way,  to  keep  cows  so  well,  that  they  will  yield  milk 
enough  to  produce  from  two  to  three  hundred  pounds  of  butter 
each  in  a  year,  than  it  will  be  to  keep  so  many  that  not  more 
than  100  Ibs.  can  be  realized  from  each  cow.  Ard  it  will  be  more 
profitable  to  keep  but  one  hog,  or  one  sheep,  or  fat  steer,  than  to 
allow  two  animals  to  be  fattened  on  an  allowance  that  one  would 
consume. 

65.  I  have  always  acted  on  the  policy  that  it  is  better  to  save 
a  pound  of  fat  or  flesh  than  to  attempt  to  produce  it;  and  it  is 
better  for  a  farm — better  for  a  man's  pocket — better  for  animals, 
and  infinitely  more  satisfactory  in  every  point  of  view — to  pro- 
tect animals  from  the  inclement  cold  and  pelting  storms  than  it 
is  to  compel  them  to  protect  themselves.  Every  cold  and  stormy 
night  that  an  animal  is  compelled  to  lie  out  unprotected,  costs 
his  owner  not  less  than  the  price  of  a  pound  of  the  best  fl;>sh  or 
of  tallow.  This  assertion  cannot  be  refuted.  And  many  times 
it  will  cost  him  as  much  in  cash  material  as  he  would  be  obliged 
to  pay  for  his  own  lodging  for  a  night  at  a  good  country  hotel. 
No  farmer  should  think  of  attempting  to  keep  any  animals  in  a 
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climate  like  ours  without  suitable  sheds  or  stables  for  protection, 
during-  autumnal  and  winter  storms.  One  severe  storm  in  Nov. 
will  use  up  more  of  an  animal's  fat  and  flesh,  if  it  is  not  protect- 
ed, than  it  will  gain  in  seven  days.  Animals  are  composed  of 
flesh  and  blood ;  and  they,  like  us,  feel  the  cold  changes  in  au- 
tumn as  well  as  we  do;  and  experience  the  same  inconvenience, 
in  a  measure,  that  we  would  if  unprotected. 

BEGINNING  WRONG  AND  ENDING    RIGHT. 

66.  By  following  in  the  wrong  path,  one  will  most  certainly 
arrive  at  a  wrong  place.  This  holds  good  in  morals  and  religion, 
as  well  as  in  agriculture.  But  in  case  a  farmer  begins  wrong,  if 
he  can  only  manage  to  end  right — no,  it  will  not  be  as  well  in 
agriculture  as  it  would  be  if  he  began  right.  When  I  commen- 
ced farming  operations,  most  of  my  farm  had  been  much  impover 
ished  by  a  long  succession  of  exhausting  crops  which  had  been 
carried  off;  and  but  little,  if  anything,  returned  to  the  soil.  With- 
out any  cash  ahead  to  invest  in  any  improvements,  I  followed  in 
the  train  of  most  farmers  for  two  years,  when  I  became  convinced 
that  I  must  commence  a  renovating  system,  or  emigrate.  I  had 
lots  of  straw  and  corn  stalks  and  hay;  but  before  grass  appear- 
ed in  the  spring,  I  was  compelled  to  look  up  a  little  hay,  which 
always  disappeared  like  the  morning  dew  before  a  summer  sun. 
Disheartened  at  such  a  system  of  management,  I  resolved  to  turn 
square  about,  and  make  a  better  use  of  my  knowledge  in  econo- 
mizing my  coarse  fodder.  In  the  first  place,  a  railway  horse 
power  was  purchased,  with  which  I  did  my  own  thrashing.  A  few 
hundred  bundles  of  grain  were  thrashed  and  cut  with  a  little  hay 
and  cornstalks;  and  every  animal,  from  a  calf  to  a  team,  received 
a  regular  allowance  of  cut  feed,  with  never  less  than  one  quart 
of  good  meal  each  per  day,  or  twice  a  day,  unless  they  had  a 
good  supply  of  hay.  But  they  always  received  it  not  less  than 
once  a  day.  After  the  first  lot  of  feed  was  consumed,  another 
lot  was  prepared,  and  fed  in  the  same  manner.  I  never  waited 
in  the  fall  for  animals  to  commence  to  grow  poor  before  they 
were  fed  with  a  little  nioal.  Good  sheds,  and  stalls  to  feed  in,  were 
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immediately  prepared,  not  only  for  protecting  stock,  but  for  shel- 
tering the  manure.  I  never  retired  to  rest  until  I  knew  that 
every  animal  had  enough  to  eat  and  to  drink,  and  a  good  com- 
fortable place  to  lie  down,  where  it  could  enjoy  rumination  and 
quiet  rest. 

67.  In  autumn,  I  practised    purchasing  a  few  good  steers; 
and   kept   them  well   all  winter;    and  in  the  spring    increased 
their  feed  of  meal,  and  let  them  have  grass  a  few   weeks — not 
omitting  their  meal — when  they  would  command  a  ready  price, 
that  would  make  my  neighbors,  who  practised  the  old  system  of 
feeding,   exclaim,  "  What   a   thumping  price  you  got  for'  your 
steers  ! "     I  well  remember  that  the  first  lot  of  steers  I  fed  all 
winter,  stalling  them  in  the  night,  returned  me  more  than  one 
dollar  per  bushel  for  the  meal  which   they  consumed,  and  a  fair 
price  for  their  hay,  and  left  a  lot  of  most  excellent  manure.     The 
market  value  of  such  meal  was  less  than  fifty  cents  per  bushel. 
My  animals  were  also  kept  in  a  close  yard,  so  that  none  of  their 
manure  was  lost. 

FATTENING  SWINE. 

68.  Although   a  separate  chapter   will  be  appropriated  to 
rearing  and  fattening  swine,  in  the  Chapter  on  Raising  Stock,  still 
I  consider  it  proper  in  this  place  to  pen  a  few  general  remarks  on 
that  important  branch  of  agriculture.     Many  farmers  fail  to  allow 
this  branch  of  mixed  husbandry  to  occupy  very  much  of  a  place  in 
their  farm  management,  because  they  cannot  make  it  pay.     And 
the  true  reason  why  they  fail  to  make  it  pay  is,  they  do  not  manage 
right  with  their  swine.     In  the  first  place,  let  a  farmer  prepare  a 
good  piggery,  where  he  can  keep  swine  always  confined,  unless  it 
is  desirable  to  allow  them  to  run  in  the  orchard.     They  should 
have  the  benefit  of  a  small  yard  also,  close  to  the  piggery. 

69.  Now  procure  a  good  sow  of  some  excellent  breed;  and 
manage  -so  as  to  have  a  litter  of  pigs  early  in  the  season  ;  and  feed 
the  sow  well,  and  keep  them  growing.    If  a  pig  is  ever  allowed  to  be 
stunted,  it  will  require  a  long  time  and  much  feed  to  get  him  again 
in  a  thrifty  condition.     As  soon  as  they  begin  to  feed  well  at  the 
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trough,  if  a  man  has  a  few  cows,  the  pigs  may  be  weaned.  There 
is  nothing  equal  to  milk  to  give  pigs  a  start.  Let  their  meal  be 
equal  quantities  of  oats,  Indian  corn,  and  wheat.  Never  feed 
whole  grain,  except  new  peas.  Oatmeal  and  wheat-flour  will 
develope  the  frame  and  muscles  far  better  than  Indian  corn  meal. 
Always  scald  the  meal  for  them.  Scalded  meal  will  fatten  them 
full  one-third  more  than  raw  meal.  Mingle  the  milk  of  the  dairy 
with  the  scalded  meal.  Let  the  pigs  have  some  grass  also.  Red 
clover  mowed  for  them  will  be  excellent.  Keep  them  growing 
every  day.  Most  farmers  simply  keep  their  pigs  on  dish  water 
and  grass,  and  a  little  whole  grain  until  autumn ;  and  then  push 
them  in  fattening.  I  always  managed  with  my  swine  so  as  to  keep 
them  growing  all  summer  and  all  the  fall,  until  they  were  ready 
to  kill. 

70.  I  used  to  raise  a  crop  of  peas  for  them.     And  as  soon 
as  they  were  ripe,  commenced  feeding  on  peas  in  connection  with 
the  kind  of  feed  just  mentioned.     When  the  peas  became  dry  and 
hard,   they  were  ground  with   Indian  corn,  and  the  meal  was 
scalded.     Regularity  in  feeding  swine,  and  feeding  just  as  much 
as  they  will  consume  at  every  meal,  three  times  a  day,  I  always 
found  to  be  one  of  the  most  important  considerations  in  their 
management.     Without  this,  no  man  can  expect  to  find  it  profit- 
able to  make  pork.     I  used  to  feed  some  boiled  potatoes,  pump- 
kins, and  apples,  mingled  with  the  milk.     But  I  never  fed  whole 
grain  ;  and  seldom  fed  any  meal  that  had  not  been  scalded.    And 
another  source  of  great  profit  I  always  found  to  be  in  saving 
their  manure  and  applying  it  to  the  soil.     These  few  thoughts 
will  enable  young  farmers  to  begin  right.     The  details  connected 
with  each  subject  alluded  to  under  this  head  will  be  found  in  the 
Chapter  on  Swine. 

PASTURING  CATTLE   AND   SHEEP  TOGETHER. 

71.  Sheep  will  thrive  far  better  when  confined  in  the  same 
field  with  neat  cattle  than  the  cattle  will.     And  neat  cattle — 
whether  they  be  milk  cows,  young  bullocks,  yearlings  or  calves — 
will  thrive  much  better  when  no  sheep  are  allowed  to  graze  in 
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their  pastures,  even  if  there  always  appears  to  be  an  abundant 
supply  of  grass.  Sheep,  usually,  nip  the  young  and  tender  grass 
much  closer  than  neat  cattle.  Consequently,  when  sheep  and  neat 
cattle  are  required  to  graze  in  the  same  field,  the  sheep  will  sub- 
sist almost  entirely  on  the  youngest  and  tendercst  grass  in  the 
field  ;  while  cattle  must  take  up  with  a  second  quality  of  grass, 
which  the  sheep  have  run  over,  and  from  which  they  have  select- 
ed the  tenderest  and  best. 

72.  It  is  not  a  commendable  system  of  farm  management  to  keep 
sheep,  horses  and  neat  cattte  all  in  one  pasture.     Horses  and  neat 
cattle  will  thrive  equally  well  together  in  the  same  pasture  ;  but  it  is 
not  good  policy  to  let  sheep  have  an  equal  chance  in  a  good 
pasture  with  neat  cattle  and  horses.     For  this  reason,  a  farmer 
will  find  it  to  be  a  better  system  of  management  to  keep  nothing 
but  sheep  ;  or  nothing  but  neat  cattle  and  horses  in  the  same 
pastures,  and  at  the  same  time.     If  a  farmer  desire  to  keep  both 
sheep  and  neat  cattle,  the  cattle  should  precede  the  sheep  in 
every  pasture  some  three  or  four  days.     By  this  arrangement 
the  cattle  will  be  enabled  to  have  an  equal  advantage  with  the 

sheep  in  grazing  the  young  and  fresh  grass. 

% 

WHAT  KIND  OF    STOCK  TO  KEEP. 

73.  The  kind  of  soil  that  a  man  cultivates,  in  connection  with 
the  crops  he  raises,  should  determine,  in  a  great  degree,  what 
kind   of  stock  he  should  keep  on  his  farm.     There  is  as  much 
science  and   good  philosophy   in   adapting  the    right    kind   of 
stock  to  the  soil,  as  there  is  in  adapting  the  right  kind  of  crops 
to  the  soil.     This  is  a  consideration  that  is  seldom  thought  of 
by  fanners  as  a  class  ;  but  when  a  farmer  is  about  to  commence 
stocking  his  farm,  this  is  a  subject  that  is  intimately  connected 
with  his  success  and  profits. 

74.  Let  us  particularize  on  this  point.     We  will  suppose,  for 
example,  that  the  soil  of  a  man's  farm  is  a  fertile  and  productive 
one,  and  well  adapted  to  raising  heavy  crops  of  all  kinds  of  cereal 
grain.     If  it  will  produce  abundant  crops  of  wheat,  barley,  oats 
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and  Indian  corn,  we  have  the  best  assurance  that  it  will  yield 
heavy  crops  of  the  best  kind  of  grass.  Therefore  we  may  con- 
clude that  the  soil  will  support  thoroughbred  animals  of  the 
largest  size,  whether  they  be  neat  cattle  or  sheep.  If  neat  cattle 
be  selected  to  stock  such  a  farm  with,  perhaps  those  that  have  a 
large  infusion  of  the  Durham  blood  will  be  found  quite  as  profit- 
able, and  doubtless  more  so,  than  any  other  breed  that  can  be 
selected.  Rich  soils  will  produce  heavy  burdens  of  grass;  and 
heavy  crops  of  grass  will  surely  make  large  and  profitable  cattle. 
75.  If  a  farmer  prefer  to  raise  sheep  instead  of  neat  cattle, 
then  it  will  be  the  wisest  policy  to  select  such  breeds  as  will  yield 
the  greatest  profit,  both  for  wool  and  mutton.  Enough  can  be 
written  on  this  subject  to  make  one  or  more  long  chapters,  and 
the  details  of  managing  sheep  would  occupy  more  space  than 
the  limits  of  this  work  will  afford.  If  a  soil  be  rather  thin, 
and  somewhat  hilly,  with  barren  and  unproductive  ridges, 
knolls,  low  wet  swales,  and  not  at  all  adapted  to  the  produc- 
tion of  wheat,  and  will  yield  only  small  crops  of  oats.  Indian 
corn,  flax,  and  consequently  a  scanty  herbage  for  animals,  then 
it  will  be  policy  to  select  a  different  breed  of  cattle  which 
have  small  frames  and  small  bones,  and  which  will  make  plump 
and  handsome  animals  for  beef.  In  the  line  of  neat  cattle, 
there  is  no  better  for  such  farms  than  the  Devons,  except  it 
be  for  dairy  purposes.  The  Devons  will  thrive  well  on  the 
best  of  soil ;  and  on  soils  of  an  inferior  character  they  will  suc- 
ceed much  better  than  neat  cattle  of  a  larger  breed,  like  those, 
for  example,  that  resemble  the  Durhams,  that  are  nearly  or  quite 
thoroughbred.  Then,  when,  the  selection  is  made  with  reference 
to  sheep,  in  most  instances  full-blooded  South  Down,  or  a  cross 
between  the  Spanish  or  American  Merino  and  the  South  Down, 
will  usually  be  found  quite  as  successful  and  profitable,  both  for 
wool  and  mutton,  as  any  other  breed.  And  they  will  be  much 
more  profitable,  in  most  instances,  than  the  large-framed  and  long- 
wooled  sheep.  If  the  chief  object  bo  wool,  the  American  or 
Spanish  merino  will  be  best. 
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8HEEP  VS.  CATTLE  ON  GRAIN  FARMS. 

T6.  This  is  a  subject  in  which  the  taste  and  fancy  of  a  farmer  will 
be  involved,  when  we  inquire  concerning  the  profits  in  rearing  the 
different  animals.  It  is  important — as  we  have  seen  in  a  preced- 
ing paragraph  under  Mixed  Husbandry — that  either  sheep  or 
neat  cattle  should  be  raised  on  every  farm  in  connection  with 
growing  grain.  Therefore,  if  a  farmer's  fancy  and  taste  incline  to 
raising  sheep,  either  for  wool  alone  or  for  wool  and  mutton,  more 
than  towards  raising  neat  cattle,  he  will  succeed  the  best  in 
raising  sheep;  and  if  he  is  what  is  colloquially  denominated  "a 
great  cattle  man,"  he  will  find  it  most  agreeable,  as  well  as  most 
profitable,  to  raise  neat  cattle. 

77.  Raising  either  neat  cattle  or  sheep  will  be  found  profit- 
able in  connection  with  raising  grain,  when  the  business  is  con- 
ducted according  to  the  most  approved  system  of  management. 
If  the  clean  profit  is  the  paramount  consideration,  without  any 
regard  to  a  man's  taste  and  fancy  for  sheep  or  cattle,  then  we  can 
give  a  few  leading  thoughts  on  this  point,  which  will  be  appro- 
priate to  this  chapter,  provided  every  part  of  the  business  is  con- 
ducted according  to  the  details  alluded  to  above.     It  is  impos- 
sible to  state    whether  neat  cattle  will  be  more  profitable  than 
sheep  until  we  know  something  of  the  breeds  of  each  kind  of  ani- 
mals, and  the  prices  of  mutton,  wool  and  beef.     If  a  fanner  be 
required  to  operate  on  borrowed  capital  to  a  certain  extent,  and 
he  desire  to  make  prompt  returns  in  a  limited  time,  sheep  will  be 
better  adapted  to  his  circumstances  than  neat  cattle  or  horses. 
The  reason  for  this  is  obvious.     Sheep  will  furnish  an  annual  re- 
venue from  the  sales  of  wool  and  mutton;  whereas  it  will  be  more 
profitable  to  keep  young  cattle  until  they  are  three  or  four  years 
old  before  they  are  sold  for  beef. 

78.  Many  farmers  contend  that  sheep  will  be  more  profitable 
than  neat  cattle  on  any  farm,  and  under  all  circumstances;  and 
this  coincides  well  with  my  own  experience,  if  the  right  breed  be 
selected.     Of  course  this  includes  not  only  profits  which  will 
accrue  from,  the  sales  of  wool,  mutton  and  beef,  but  the  ad  van- 
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tages  arising  from  the  fertilizing  matter  that  will  be  left  by  sheep 
and  neat  cattle,  which  will  go  to  improve  the  fertility  of  the  soil. 

THEIR  EXPENSES  AND   PROFITS   CONTRASTED. 

79.  It  is  safe  to  assume  in  the  outset,  that  a  farmer  can  take 
care  of  one  or  two  thousand  dollars'  worth  of  sheep,  with  less 
labor  and  at  less  expense,  and  get  quicker  returns  in  trade,  than 
he  can  if  his  stock  consists  of  one  or  two  thousand  dollars'  worth 
of  neat  cattle.     Now,  allowing  that  all  the  resources  for  manure 
and  fertilizers  are  carefully  husbanded,  whether  one  keeps  neat 
cattle  or  sheep;  and  allowing  that  each  kind  of  animal   will  be 
constantly  abstracting  fertilizing  matter  from  the  soil  for  making 
bones,  mutton  and  wool,  or  bones,  hair  and  beef,  the  difference 
will  not  amount  to  any  definite  sum  in  favor  or  against  either 
kind  of  animal. 

80.  Sheep  will  appropriate  the  bone-forming  material  of  the 
soil  which  consists  of  phosphates,  to  make  their  wool,  bones  and 
mutton;  and  neat  cattle  will  require  a  ranch  larger  supply  for  the 
formation  of  comparatively  larger  frames.     But  when  we  come 
to  take  into  consideration  the  labor  and  food  required  to  keep 
each  kind  of  animal,  there  will  be  a  difference  in  favor  of  sheep. 
During  the  foddering  season,  a  thousand  dollars'  worth  of  sheep 
can  be  cared  for  and  protected  with  comfortable  sheds,  and  fed 
with  stalks,  straw,  hay  and  grain,  at  a  less  expense  than  cattle. 
For  feeding  neat  cattle  and  horses,  grain  must  be  ground  very 
fine  in  order  to  obtain  all  the  nourishment  from  it  that  it  is 
capable  of  yielding.     But  for  feeding  sheep — unless  they  have 
poor  teeth — it  need  not  be  ground,  whether  one  feeds  peas,  In- 
dian corn  or  oats;  as  sheep  will  masticate  every  kernel  in   a 
thorough  manner.     But  neat  cattle  and  horses  will  not  do  this. 
Therefore,  here  will  be  an  additional  expense  of  grinding  the 
grain,  when  cattle   are  kept.     Bat  during  the   summer,    sheep 
will  require  much  more  attention  than  cattle. 

81.  On  a  grain  farm — so  far  as  my  own  experience  has  ex- 
tended— the  straw  of  the  cereal  grain,  tho  cornstalks,  course 
grain,  and  hay,  may  all  be  worked  into  manure  with  less  labor 
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by  keeping  good  sheep  than  with  neat  cattle  or  horses.  By  feed- 
ing a  flock  of  good  wethers  or  dry  ewes  one  pound  of  oil 
rneal  each  daily,  or  one  pound  of  Indian  corn,  and  all  the  good 
straw  they  will  consume,  with  a  little  hay  or  cornstalks,  they  can 
be  kept  during  the  winter  with  a  little  labor.  And  with  this 
amount  of  feed  they  will  thrive  well,  and  make  excellent  mutton 
after  they  have  been  allowed  to  feed  on  grass  for  ten  or  twelve 
days.  The  great  difficulty  in  keeping  neat  cattle  will  bo  in  get- 
ting a  herd  that  will  be  as  equal  in  size  and  feeding  qualities  as  a 
flock  of  sheep.  For  this  reason,  every  animal  must  have  a  se- 
parate stall;  and  perhaps  a  little  different  feed.  Then  there  will 
be  the  stalls  to  clean  out  and  to  litter  every  day,  which  will  re- 
quire no  small  amount  of  labor  to  keep  every  thing  in  proper  or- 
der. 

BEGINNING   FARMING   OPERATIONS— FRUIT. 

82.  One  of  the  first  jobs  which  a  farmer  ought  to  perform, 
when  he  commences  farming  operations,  is  planting  fruit  trees,  es- 
pecially apple  trees.  A  man  wants  fruit  of  all  kinds  for  his  family; 
and  if  he  should  raise  more  apples  than  he  can  dispose  of  advan- 
tageously, they  will  be  about  as  profitable  as  grain — when  fed  in 
connection  with  it — for  sheep,  neat  cattle,  horses  and  swine.  All 
of  these  animals  like  apples;  and  they  will  often  be  of  more  value, 
when  consumed  by  stock,  than  to  sell  in  the  market.  As  we 
do  not  propose  to  give  details  concerning  the  cultivation  of  fruit 
of  any  kind,  we  must  refer  the  reader  to  some  of  the  leading 
works  on  fruit  culture,  of  which  quite  a  number  have  been  pub- 
lished, and  which  cover  the  subject.  There  is  one  consideration, 
however,  that  it  will  be  well  to  mention  in  this  place,  which  is  se- 
lecting such  varieties  as  have  been  found  to  succeed  well  in  that 
particular  locality.  But  after  a  man  has  selected  his  varieties,  the 
true  way  is  to  go  to  the  nursery,  and  get  the  trees  and  transplant 
them  as  soon  as  may  be  practicable.  I  have  seen  so  much  careless- 
ness and  disappointment  in  procuring  fruit  trees,  that  I  always 
caution  every  one  against  purchasing  them  of  itinerating  dealers. 
It  will  require  but  a  short  time  to  destroy  the  vitality  of  a  fruit 
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tree  or  vine,  if  the  roots  are  exposed  to  frost,  sunshine,  or  drying 
winds. 

83.  Let  all  fruit  trees  and  vines  be  selected  and  dug  up,  and 
transplanted  with  great  care  and  despatch ;  and  then,  let  the  soil 
be  kept  well  cultivated  around  them,  and  good  fruit  may  be  rais- 
ed in  a  few  years.     The  soil  needs  to  be  well  drained,  either  na- 
turally or  artificially;  and  to  be  pulverized  to  a  good  depth  ;  and 
kept  mellow  on  the  surface.    These  things  will  be  far  more  impor- 
tant than  manuring  highly. 

STOCK  ON   DAIRY    FARMS. 

84.  On  a  dairy  farm,  the  leading  considerati  >n  will  be  to  ob- 
tain such  cows  as  will  yield  not  only  the  largest  quantity  of  milk, 
but  those  that  will  produce  the  greatest  amount  of  butter  and 
cheese    from  the  smallest  quantity  of  feed.     On  this  subject  a 
farmer  will  need  to  avail  himself  of  all  the  experience  and  good 
judgment  of  men  of  larger  observation  and  extensive  practice, 
coupled  with  his  own  good  judgment  and  knowledge.     There  is 
as  much  difference  in  cows    as  there  is  in  breeds,  both  as  it  res- 
pects the  quantity  of  the  milk  which  they  will  give  as  well  as  the 
quality.  Where  it  is  no  object  to  raise  calves,  but  simply  butter  or 
cheese — something  may  be  done  towards  selecting  such  cows  as 
will  do  much  better  on  a  poor  soil  than  on  soils  that  are  very  fer- 
tile and  will  produce  large  grass.     There  are  thousands  of,  acres 
of  land  in  almost    every    State  where   the  soil  is  thin  aud  not 
very  productive,  even  for  raising  grass,  which  are  denominated 
"  dairy  farms."     Now,  on  such  soils    there  is  no  breed  of  cows 
that  will  equal  the  "  Native  breed"  of  New  England  and  New 
York;  and  a  good  farmer  would  endeavor  to  secure  such  cows 
as  will  the  most  nearly  answer  the  purpose  for  which  the  native 
breed  were  so  well  adapted,  and  it  would  be  profitable  to  bestow 
some  care  in  the  selection. 

85.  Durham  cows  should  be  avoided  for  such  localities;  and 
even  Devons  will  not   be    found  to  be   most  profitable   in  such 
places,    although  they  will  be  more  profitable    than  Durhams. 
B^arin  mind  that  some  little,  rawoonecl,  nar.  ow-chcr.ted,  homely 
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cow  will  often  yield  more  cheese  or  butter  than  two  other  costly 
animals  of  beautiful  form  and  symmetry.  Then,  if  the  soil  is  ra- 
ther poor  and  thin,  a  good  Alderney  cow,  or  one  of  the  Ayrshire 
breed,  or  a  cross  between  these  breeds  with  a  full  bloodad  Devon 
bull,  will  doubtless  secure  a  cow  for  dairy  purposes  of  superior 
excellence.  Such  cows  will  succeed  well  on  the  best  of  soils;  but 
their  great  excellence  will  appear,  when  confined  to  inferior  soils, 
where  thorough-bred  Durhams,  or  cows  of  soma  larger  breed,  will 
not  be  found  as  profitable.  But  young  farmers  must  not  cherish 
the  erroneous  idea,  that  any  kind  of  cows '  will  yield  a  large  flow 
of  rich  milk,  for  either  butter  or  cheese,  when  they  are  required 
to  subsist  on  daisies,  sorrel,  and  other  coarse  herbage.  Cow.s  must 
have  good  feed  in  order  to  make  good  milk  in  large  quantities. 

86.  Those  cows  that  show  every  rib  when  they  are  giving  a 
full  flow  of  milk,  may  be  entered  on  the  list  with  those  that  we 
know  by  actual  trial  to  yield  more  butter,  more  cheese,  and  ge- 
nerally better  calves,  than  those   that  will  keep  as  fat  as  a  young 
bullock.     The  truth  on  this  point  is,  if  a  milch  cow  secretes  all 
the  butter-forming  material  in  forming  fat  and  flesh,  she  cannot 
yield  much  rich  milk.     And  if  she  yield  a  liberal  flow  of  rich 
milk,  she  will  almost  always  be  very  thin  in  flesh.  This  is  an  excel- 
lent test  of  good  milch  cows,  when  they  have  been  well  kept. 

SELECTING   TOOLS    AND    IMPLEMENTS. 

"  A  pitch-fork  and  dung-fork,  a  sieve,  skep  and  "bin, 
A  broom  and  a  pail,  to  put  water  therein  ; 
A  hand-barrow,  wheel-barrow,  sl.ovtl  und  spade. 
A  curry-comb,  blanket,  and  whip  for  a  jarte." 

87.  It  is  an  old  maxim,  that  "  almost  any  one  can  perform  a 
piece  of  work  if  he  has  the  tools  ;  and  that  it  requires  an  expert 
mechanic  to  work  without  tools."     But  farmers  must  have  tools 
and  implements  that  are  adapted  to  their  business,  or  they  cannot 
make  any  progress  in  cultivating  the  soil.     It  is  very  difficult  to 
make  one  tool  or  implement  subserve  more  than  one   good  pur- 
pose.    For  this  reason,  farmers  find  the  expense  of  tools  and  im- 
plements one   of  the    greatest  drawbacks  in   all  their   fanning 
operations. 
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88.  In  former  days,  when  manual  labor  was  cheap,  farmers 
were  not  required  to  invest  so  much  capital  in  farm  tools  and  im- 
plements.   But  scarcity  of  laborers,  and  high  wages,  have  compell- 
ed them  to  purchase  tools  and  implements  with  which  their  horses 
may  perform  their  hard  labor.     Without  enumerating  what  tools 
a  farmer  needs,  we  will  make  some  practical  suggestions  concern- 
ing their  mechanical  construction  and  adaptation  to  the  end  for 
which  they  were  designed.     The  great  and  leading  idea  should 
always  be,  to  select  those  tools  that  are  most  simple  in  their  con- 
struction.    Such  machines  are  almost  always  the  most  durable, 
the  cheapest  managed  with  the  least  difficulty,  and  tha  most  effec- 
tive.    A  tool  or  implement  that  is  as  complicated  as  a  twenty- 
four  hour  clock  with  a  second-hand  on  its  dial,  will  too  often 
require  a  machinist  and  a  machino-shop  along  with  it  to  keep  it 
in  running  order.     Read  the  Rules  for  S  electing  Plows  and  other 
Implements  in  Vol.  I.,  giving  full  directions  for  the  selection  of 
good  farm  and  shop  tools,  their  use  and  manufacture. 

89.  Another  thing  is,  to  procure  such  only  as  a  farmer  ca  i 
use  with  his  own  forces.     When  a  man  is  under  the  necessity  <  f 
rallying  a  numerous  force  of  men  and   horses  from  L.nong  his 
neighbors  to  perform  a  small  job,  In  will  always  find  that  it  will 
absorb  too  large  a  proportion  of  his  income  to  defray  the  expenses 
of  such  large  forces.    On  small  farms,  in  order  to  make  farming  pay, 
a  farmer  must  calculate  to  do  his  own  work    as  much  as  may  be 
practicable.     I  always  considered  it  poor  policy  to  hire  teams  and 
laborers,  at  exorbitant  prices,  to  perform  labor  that  my  own  team 
and  hands  could  do  by  being  a  little  longer  about  it. 

RULES  FOR  SELECTING  TOOLS. 

90.  In  selecting  a  subsoil  plow,  for  example,  I  always  selected 
one  that  I  could  draw  with  my  own  team,  instead  of  choosing  one  so 
large  as  to  require  all  my  own  teams  and  a  portion  of  my  neigh- 
bor's to  draw  it.     Then  every  stick  of  timber  and  piece  of  iron  in 
it  would  be  scrutinized  to  see  if  they  were  all  sound  and  right. 
The  timber  should  be  of  the  first-rate,  second-growth,  white  oak 
or  white  ash,  or  some  other  tough  and  hard  wood,  and  free  from 
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knots  and  cress-grained  places.  I  always  looked  with  suspicion, 
on  "  the  gold  and  glitter" — the  nice  paint,  the  beautiful  pencil- 
ing, bronzing  and  varnishing.  All  such  things  increase  the  ex- 
pense of  a  machine;  and,  with  the  crowd  of  farmers,  they  often 
eclipse  the  merits  of  an  implement.  Manufacturers  understand 
this  point  very  well.  They  know  that  a  few  pennies'  worth  of 
paint  and  varnish  will  often  make  a  good  sale  for  an  inferior  im- 
plement. 

91.  Two  men  can  perform  almost  any  kind  of  labor  on  a  farm, 
if  the  management  is  only  right.     Instead  of  employing  a  ten- 
horse  power  to  do  my  thrashing  with,  I  selected  a  two-horso 
power;  and  by  having  my  machinery  properly  disposed  in  the 
barn,  one  boy  and    myself,  and  two  horses,  always  thrashed 
the  grain,  cut  the  straw,  cornstalks  and  hay;  sawed  the  wood 
With  either  the  drag-saw,  when  sawing  logs,  or  with  the  circular- 
saw  when  sawing  cord-wood.    The  horse  power  stood  on  the  first 
floor,  and  the  thrasher  on  the  second  floor.     Stables  were  in  the 
basement.     Now  when  we  hauled  buckwheat  or  barley  from  the 
field,  one  man  would  pitch  it  to  me  as  I  fed  it  through  the  ma- 
chine; and  the  straw  of  ten  or  twenty  bushels  of  grain  would  be 
carried  away  by  horsepower.     Or,  one  man  or  boy  would  unbind 
the  sheaves  and   bring  them   from  the  mow  to  the  machine. 
With  the  same  machine  and  help,  my  clover  seed  was  thrashed 
and  hulled;  and  with  two  horses  and  a  boy  I  would  shell  my 
Indian  corn,  and  clean  it  at  the  rate  of  seventy  bushels   per 
hour,  by  the  clock.     By  having  such  tools  and  implements  as  two 
men  and  two  horses  could  work  with,  all  my  thrashing  appeared 
to  cost  but  a  trifle  in  comparison  to  what  the  expense  would  have 
been   had  it  been  done  by  a  large  machine,  with  a  large  gang  of 
hands  and  horses.     According  to  one  system,  the  expenses  will 
be  large,  but  the  job  will  soon   be  done  ;  while  according  to 
the  other   system,   steady    and  profitable   employment  will  be 
iVirnished  for  both  horses  and  men,  and  a  large  bill  of  expense 
saved.     Read  Appropriation  of  Forces  of  the  Farm,  in  Vol.  I. 

92.  In  selecting  hand  tool^,  my  aim    was  to  understand  first 
Yvhut  I  wanted — how  a  tool  should  be  made — and  then  select 
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the  one  that  would  approximate  the  nearest  to  what  my  ideas 
were  of  a  perfect  tool.  Simplicity  of  construction,  durability,  ef- 
ficiency of  operation,  substantiality,  and  managability  are  all  im- 
portant considerations  in  the  selection  of  any  farm  tool  or  imple- 
ment. Wherever  tools  and  implements  are  illustrated  or  describ- 
ed in  the  "  Young  Farmer's  Manual,"  in  either  volume,  their 
excellencies  will  be  noted. 

WHY  TOOLS  AND  IMPLEMENTS  NEED    PROTECTION. 

93.  I  have  heard  it  remarked,  scores  of  times,  that  "  those 
implements  are  all  iron ;  and  it  will  not  injure  them  to  be  exposed 
to  the  weather."  But  it  does  injure  tools  to  be  exposed  to  the 
influences  of  the  weather,  even  when  they  are  made  entirely  of 
iron  and  steel;  and  it  is  not  unfrequently  the  case,  that  the 
weather  uses  up  more  tools  and  implements  than  the  work 
which  they  do.  Let  a  shovel,  spade,  broad-hoe,  or  any  othei 
similar  tool,  be  exposed  to  a  long  storm  of  rain,  and  sunshine 
afterwards,  and  in  many  instances  a  scale  of  rust  will  be  formed 
on  the  surface  so  thick  that  it  will  peel  off.  Now,  it  would  re- 
quire much  more  use  than  we  are  wont  to  suppose  to  wear  off  as 
much  of  the  surface  as  the  thm  scale  of  rust  would  destroy.  And 
besides  this,  a  rusty,  rough  surface  will  often  render  a  good  tool 
inefficient  in  its  operation ;  and  much  more  force  will  be  required 
to  use  it.  This  is  particularly  true  of  plows,  cultivators,  and 
the  tools  already  mentioned.  And,  in  addition  to  the  injury  that 
the  iron  and  steel  receives,  the  wooden  portions  swell  and  shrink 
by  being  exposed  to  wet  and  dry  weather.  When  the  surface  of 
wood  is  wet  with  water,  it  raises  the  grain  of  the  wood;  and 
when  it  is  dried,  either  by  sunshine,  fire  or  wind,  the  grain  never 
settles  back  again  as  firmly  and  as  smoothly  as  it  was  before  it 
was  wet.  This  renders  the  surface  rough.  And  further  more, 
every  time  the  surface  is  wet,  the  rain  dissolves  and  washes  out  a 
small  portion  of  the  soluble  part  of  the  wood.  This  suggests  the 
importance  of  covering  the  surface  with  a  coat  of  good  paint 
tnat  will  exclude  the  wet,  and  thus  keep  the  surface  from  expand- 
irg  and  contracting. 
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94.  The  bearings  and  tbe  boxes  of  mowers,  and  reapers,  and 
other  kinds  of  machinery,  have  often  been  fitted  up  with  so  much 
care  that  one  can  see  the  color  of  his  eyes  in  the  neatly-polished 
surface.     By  having  the  surface  of  such  parts  of  machinery  very 
light  and  smooth,  much  less  power  will  be  required  to  work  it. 
Now,  if  a  machine  be  exposed  to  rain  and  sunshine,  these  polish- 
ed surfaces  will  become  rusty  very  soon;  and  this  rust  will  not 
only  make  them  run  hard,  but  it  will  frequently  make  a  bearing 
wear  out  very  fast.     And  if  it  causes  it  to  wear  only  a  little,  the 
wear  will  increase  more  and  more  the  longer  a  machine  is  used. 
My  own  practice  always  was  to  have  every  tool  and  implement 
washed  anC.  wiped  clean  and  dry  every  day,  as  soon  as  it  was  not 
needed  for  immediate  use,  and  put  in  a  dry  place.    And  the  polished 
surfaces  of  such  tools  as  plows,  cultivators,  shovels  and  broad- 
hoes  were  always  oiled  with  any  kind  of  oil  that  did  not  contain  salt 
to  prevent  them  rusting.     S  alt  grease  or  salt  oil  will  corrode  a 
polished  surface  much  sooner  than  rain  water. 

KEEPING  TOOLS  IN  ORDER. 

95.  The  w ooden  portions  of  wagons,  sleighs,  harrows,  and  all 
other  kinds  of  farm  implements,  by  a  constant  use  will  need  re- 
pairing, and  many  tunes  a  break-down  may  be  avoided  by  a  little 
care  and  forethought.     As  repeated  strains  are  brought  to  bear 
on  the  various  parts  of  an  implement,  the  joints  will  render  a  lit- 
tle; the  heads  of  bolts  will  be  crushed  a  little  into  the  wood; 
nuts  will  start  loose  a  trifle,  and  be  constantly  working  more 
loose ;  so  that  the  first  thing  we  know  is,  a  nut  is  gone  ;  and  a 
serious  break-down  follows.    We  often  see  good  vehicles  and  im- 
plements  working,  jingling,  rattling  to  pieces,  from  utter  neglect 
to  keep  them  in  ordinary  repair,  which  would  occupy  no  time  at 
all  comparatively.     I  will  illustrate  my  ideas. 

96.  All  my  vehicles — when  I  was  farming — were  examined 
several  times  a  year ;  and  the  nuts,  rivets  and  bolts  tightened  up 
as  soon  as  one  appeared  at  all  loose.     Every  time  an  implement 
was  taken  from  the  tool  house,  every  nut,  and  bolt  and  key  would 
be  examined  closely,  to  see  if  they  did  not  want  to  be  screwed 
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up  or  keyed  up.  Aud  every  two  or  three  years  the  sun  cracks 
would  be  puttied  up,  and  the  surface  covered  with  a  good  coat  ol 
painfc.  Thousands  of  dollars'  worth  of  tools  and  implements  rust 
out  annually,  which  would  do  good  service  for  many  years 
to  come  were  they  protected  from  the  weather  and  kopt 
in  proper  order.  The  condition  in  which  tools  and  implements 
are  kept,  furnishes  a  correct  index  to  the  true  character  of  tlieir 
proprietor  in  point  of  business  habits — promptness,  efficiency, 
industry  and  faithfulness.  And  if  a  farmer  desires  to  have  good 
and  effective  tools  and  implements,  he  must  not  only  protect  them 
from  the  influences  of  the  weather,  but  keep  them  in  good  re« 
pair  mechanically. 

INJUDICIOUS  MANAGEMENT. 

97.  In  case  a  farmer  does  not  care  to  labor  only  a  small  por- 
tion of  the  time,  let  him  employ  implements  that  will  require  a 
large  gang  of  hands  and  horses  to  work  them.     But  this  system 
of  management  is  nothing  more  nor  less  than  having  a  man  to 
perform  a  day's  work  that  one  might  do  as  well  as  not,  instead 
of  remaining  idle.     Thousands  of  farmers  shell  a  few  hundred 
bushels  of  their  Indian  corn  in  this  expensive  manner.     They  em- 
ploy a  man-  with  a  ten-horse  power,  with  two  or  three  men  to 
shovel  in  the  ears;  one  to  pitch  the  cobs  away;  two  to  shovel 
away  the  shelled  corn;  two  men,  two  wagons,  and  four  horses  to 
haul  the  shelled  corn  to  the  barn ;  one  to  drive  the  horses  on  the 
machine ;  and  usually  one  or  two  to  look  on.     The  aggregate  ex- 
pense I  will  not  foot  up  here,  as  the  reader  can  do  it  himself. 

98.  So  it  is  with  many  other  operations  on  the  farm.     The 
management  is  decidedly  faulty.     If  our  good  wives  and  daugh- 
ters  should   invite  in  a  large  circle  of  their  neighbors  to  help 
them  cook  up  bread,  biscuit,  pies  and  cakes  enough  to  last  t-he 
family   from   July   to  January,   we   should    at    once    condemn 
such  a  practice    as   wasteful  and   unnecessary,    not  consistent 
with  the  duties  of  a  judicious  and  careful  manager  of  household 
affairs,  and   calculated  to  bring  reproach  on  all  who  should  be 
guilty  of  such  -foolish  acts.     It  is  a  farmer's   business  to  man- 
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age  well;    to  wed  the  hands  to  industrious  labor  and  the  hoad 
to  aseful  knowledge. 

99.  Merchants,  mechanics,  and  men  who  are  engaged  in  other 
business,  if  they  are  successful,  are  required  to  attend  strictly  to 
it  every  day,  from  the  end  of  one  year  to  the  other.     And  they 
are  called  bad  managers  if  they  fail  to  do  so.     And  it  is  equally 
true  of  the  farmer  who  employs  a  gang  of  laborers  to  finish  up 
a  job  of  work  in  a  few  hours,  and  at  a  busy  season  of  the  year, 
when  his  own  teams  and  own  forces  would  be  able  to  do  it  by 
and  by,  as  well  as  to  remain  idle.     It  is  decidedly  bad  manage- 
ment to  keep  teams  and  laborers  at  even  a  low  price,  and  then 
hire  the  work  done,  that  they  could  do  as  well  as  not. 

100.  The  practice  which  the   large  proportion  of  farmers 
adopt,  of  thrashing  their  grain  at  the  latter  part  of  harvest  time, 
when  thf  other  labors  of  the  farm  are  very  pressing,  and  when 
wages  are  high,  is  very  objectionable   for  several  good  reasons. 
A.nd  there  is  not  much  ground  for  justifying  the  practice.     The 
objections  to  this  practice  are,  it  is  more  expensive;  because  it  is 
done  when  wages  arejiigh'and  help  scarce.     Another  thing  is,  a 
large  amount  of  the  straw  will  be  wasted,  which  might  otherwise 
be  fed  out  to  sheep,  and  thus  worked  into  mutton  and  good  manure, 
by  which  the  fertility  of  the  soil  would  be  maintained.     There- 
fore we   see  that  all  of  these  bad  systems  of  management  will 
have  a  direct  or  indirect  influence  on  the  fertility  of  the  soil. 

HORSES   VS.    OXEN   FOR  FARM   TEAMS. 

"And  horses  or  a  yoke 
Of  easy  oxen,  with  long-swaying  gait, 
Their  large  eyes  dreaming  o'er  the  rolling  cud, 
Convey  the  winter  stores  into  the  barn." 

Read'' s  New  Pastoral. 

101.  Why  is  there  so  little  labor  performed  by  oxen,  when 
compared  with  the  amount  that  is  done  with  horses  ?     Because 
young  farmers,  boys,  and  hired  men  dislike  an  ox  team.     And 
why  this  dislike  ?     Because  they  do  not  understand  how  to  drive 
oxen.      And   if  a   man   is    unskilled   in   driving   oxen,  an   ox 
team   is   a  very  disagreeable  team   to  manage.      On   the  con- 
trary, if  a   man   knows  how  to  manage  oxen,  an  ox  team  is 
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a  very  agreeable  team  to  use,  not  only  for  plowing  and  harrowing, 
but  for  every  branch  of  farm  labor.  Most  of  our  young  men  dis- 
like oxen  because  they  cannot  ride  so  conveniently  as  they  can 
with  horses.  "When  they  go  to  and  from  the  pasture,  they  musfi 
ride.  When  they  go  to  the  field  to  work,  they  must  ride;  and  if  an 
implement  will  carry  them,  they  must  ride  on  it.  If  they  are  to 
Raul  a  load  of  any  kind,  they  must  ride,  or  they  don't  go.  Ti.  -y 
must  ride  to  their  neighbor's,  and  they  must  ride  to  mill.  Tuey 
must  ride  to  the  post  office,  and  they  must  ride  to  the  black- 
smith's shop.  They  must  ride  to  the  well  to  get  a  drink,  or  havo 
a  boy  to  fetch  it  to  them,  and  they  must  ride  to  the  dinner  table, 
and  ride  to  bed.  And  if  they  have  horses  they  can  do  it.  But 
if  oxen  is  their  team,  as  they  are  not  skillful  enough  to  drive 
them  while  riding,  they  are  compelled  to  foot  it.  Therefore  oxen 
for  a  team  are  disagreeble  to  manage;  and,  in  their  estimation, 
are  not  fit  for  a  team  at  any  rate;  and  they  are  unwilling  to  use 
them,  because  they  can't  ride  every  rod. 

TIIEIR   EXCELLENCIES   COMPARED. 

102.  When  travelling   on  the  highway,  with  a  light  load, 
horses  are  preferable  to  oxen;  because  they  can  go  and  come 
quicker,  and   with  less  fatigue  than  oxen,  and  because  they  are 
better  adapted  to  travelling  on  a  trot  than  oxen  are.     This  is  the 
only  consideration  of  any  real  importance  in  which  horses  are  su- 
perior to  oxen  for  a  team.     For  plowing,  harrowing,  hauling  ma- 
nure, hay,  grain,  or  loads  of  any  kind  about  the  farm,  and    for 
hauling  loads  only  a  few  miles,  oxen  that  have  been  properly 
broke  in,  and  kept  as  oxen  should  be  kept,  vail  plow  as   much 
land,  haul  as  many  tons  in  a  given  period  of  time,  as  a  span  of 
horses. 

103.  Let  a  yoke  of  oxen  be  cared  for  throughout  the  entire 
year  as  well  as  horses  are,  and  they  will  usually  perform  more 
hard  labor,  and  keep  In  better  condition  than  a  span  of  horses. 
It  is  not  the  work — the  hard  labor — that  injures  oxen.    They  are 
made  for  the  very  purpose  of  enduring  hard  labor.     But  it  is 
this  incessant,  detestable  bawling  and  whipping,  and  goading,  and 
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worrying,  by  awkward  and  unskillful  drivers,  that  uses  up  the  fat 
and  flesh  of  well-fed  oxen.  When  I  was  in  ray  teens,  a  hired 
man  would  usually  go  with  the  horses,  and  I  with  the  ox  team ; 
because  I  could  drive  the  oxen  day  after  day,  at  plowing  or 
any  thing  else,  and  keep  up  with  the  horses,  with  ease  to  the 
oxen ;  but  he  was  not  able  to  do  it.  And  whenever  I  kept  an  ox 
team  on  my  farm — as  I  did  most  of  the  time — they  always  kept 
pace  with  the  horses,  at  any  and  every  kind  of  work,  even  in 
the  heat  of  summer.  The  great  secret  of  the  excellence  of  oxen 
in  the  above  cases  was  in  using  them  gently,  and  in  feeding  them 
well.  I  always  found  an  ox  team  the  most  agreeable  of  the  two 
for  doing  almost  any  kind  of  farm  labor.  An  ox  costs  only  about 
h:ilf  as  much  as  a  horse.  Then,  you  can  feed  an  ox  on  grain  all  the 
winter,  with  the  assurance  that  it  will  not  be  lost.  In  case  he 
gets  a  leg  broken,  his  flesh,  tallow,  and  hide  will  bring  as  much 
as  if  he  had  been  fattened  expressly  for  the  shambles.  There  is 
seldom  anything  the  matter  with  an  ox  when  he  is  well  cared  for. 

104.  But  if  you  have  a  valuable  horse,  it  will  cost  a  vast  deal 
of  time  to  take  care  of  him,  and  an  enormous  amount  of  grain 
and  hay  to  keep  him  well.     And  the  first  thing  you  know,  he  will 
lie  down,  and  kick  up,  and  die,  without  even  permitting  you  to 
kaow  that  he  was  sick.     Or  he  will  have  the  glanders,  the  yellow 
water,  the  bots,  the  inflammation  of  the  lungs,  or  the  something 
else,  which  will  baffle  all  the  skill  of  veterinarians;  or  a  spavin 
will  spring  up,  unbidden,  on   one  leg;  or  a  ring  bone  will  adorn 
the  other;  or  he  has  strained  a  joint  somewhere  or  somehow — 
no  mortal  can  tell  how,  nor  when,  nor  where.     But  nothing  of 
the  kind  occurs  to  oxen.   Only  feed  them  well,  treat  them  kindly, 
give  them  a  comfortable  place  to  lie  down  in,  where  they  may 
enjoy  quiet  rumination  and  rest,  and  faithful  old  Buck  and  Bony 
arc  always  on  hand  when  the  roll  is  called. 

105.  Deliver  your  lines  to  a  careless  man  or  boy,  and  the  first 
news  will  be:  "The  horses  have  run  away,  and  made  kindling 
wood  of  the  wagon,  torn  the  harness  to  tatters,"  and,  perhaps, 
mined  themselves.  But  let  Buck  and  Bony  be  placed  in  the  same 
circumstances,  and  you  will  find  them  standing  quietly  in  th.'ir 
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places,  waiting  for  further  orders.  Attempt  to  drive  through  the 
deep  snow  with  your  horses,  and,  if  they  cannot  walk  or  trot 
smoothly  along,  down  they  drop,  and  there  they  will  lie.  And, 
ten  chances  to  one,  if  they  do  uot  wound  their  feet  and  legs  almost 
incurably  when  floundering  in  the  snow,  and  acting  more  like  a 
beast  of  no  intelligence  than  like  a  sagacious  horse.  Get  them 
in  the  mud  above  their  fetlocks,  and  down  they  go  again;  and  it 
may  be  you  can  unhitch  the  traces,  and  unbuckle  the  harness,  so 
as  to  enable  them  to  rice;  but  if  you  cannot  you  can  cut  i!  to 
pieces.  And  then  faithful  Buck  and  Bony  must  pull  them  out, 
and  haul  out  their  load  also.  "  0,  nonsense,  perplexity  ;md 
vexation  personified  1"  you  exclaim.  "  Put  up  the  hoi'ses  into  tlio 
warm  stable,  and  close  the  ventilators,  and  rub  them  dry,  and 
buckle  on  their  blankets,  and  give  them  a  half  bushel  of  oats 
each,  and  don't  take  them  out  again  until  the  weather  is  decent. 
And  let  the  oxen  break  the  roads,  and  try  thu  miry  way." 

106.  Xow,  "Buck  and  Bony,  can  you  go  through  that  littlo 
drifty  heap?"     "Bah,  bah!"  and  away   they   go  like  a  steam 
plow,  or  wallow  like  a  dog.      Sometimes  they  rest  upon  their 
feet,  and  sometimes  upon  their  bellies.  But  still  they  go  on  cooly, 
quietly,  steadily ;  and,  if  a  little  fatigued,  they  don't  drop  down 
on  their  butts  and  keel  over,  one  on  the  top  of  the  other,  as  horses 
do.    No,  by  no  m«;aus.    They  go  on  every  time  the  word  "  go"  is 
given.     And  when   they  have  returned  to  the  stable  all  jaded 
out,  only  give  them  a  good  feeding  and  a  good  bed,  and  they  will 
grow  fat  on  it.     And  the  heave?,  bots,  yellow  water,  founder,  or 
distemper  touches  them  uot. 

107.  Again,  hitch   the  horses   to  a  huge  rock  or  log,  and,  if 
it  don't  start  right  along,  look  out  for  floundering,    rearing  nnd 
pitching,  balking  and  jerking,  and  broken  harness  or  whiffle  trees, 
without  so  much  as  moving  the  load  a  single  foot.  But  only  hitch 
on  the  oxen,  and,  at  the  word,  they  pull  with  all  their  might,  just 
like  a  man,  not  once  only,  and  then  back  up,  and  flounder,  mid 
balk,  and  refuse  to  move  after  they  have  been  unhitched,  but 
they  will  pull  seventeen  times;  a::<l,  if  the  load  is  drawable,  they 
'will  fetch  it  at  last. 
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OXEN  SLOW  IN  THEIR  MOVEMENTS. 

108.  When  steers  have  been  correctly  broken  in,  they  will 
keep  close  up  with  horses  as  long  as  they  travel  on  a  fast  walk. 
But  the  course  that  is  usually  pursued  with  young  oxen  is  the 
most  successful  way  to  make  them  intolerably  slow.     They  are 
hitched  to  a  huge,  lumbering  cart,  heavy  enough  for  a  single  team 
to  draw  without  carrying  any  load,  and,  whanged  around  with  it, 
day  after  day,  often  being  compelled  to  carry  a  good  portion  ot' 
their  load  on  their  necks,  and  hold  it  for  hours  without  any  relief. 
Such   usage,  with   unmerciful  kicking  and  pounding  by  human 
stupidities,  who  have  less  intelligence  than  the  oxen  they  drive, 
destroys  all  their  elasticity  and  spirits,  and  soon  makjs  them  like 
an  old,  broken-down  dray  horse    that  moves  like  a  bug  in  a  tar 
barrel. 

109.  S.  A.  Law  says:  '  A  common  objection  urged  against 
oxen  is,  that  they  are  constitutionally  slow  of  moti(,n,  and  not  to 
be  depended  upon  in  the  hurrying  operations  of  the  farm.     The 
fault  is  not   a  constitutional  one,  but  the  effect  of  injudicious 
training.     The  common  method  of  breaking  steers  tends  to  make 
their  movements  slow.     They  are  usually  put  into  the  yoke  when 
two  or  three  years  old,  and  fastened  to  a  yoke  of  old  cattle, 
rendered  slothful  by  labor,  where  they  are  worked  until  '  broken,' 
and  forced  to  accommodate  their  movements  to  the  tardy  motion 
of  the  team  that  controls  them.     After  having  been  tamed  and 
rendered  obedient  in  this  way,  they  are  usually  put  to  labor  quite 
too  severe  for  their  age  and  strength,  and  soon  become  '  broken' 
in  spirit.     It  is  not  strange  that  under  such  treatment  oxen  are 
sluggish  in  their  movements." 

110.  The  Devon  breed  of  cattle  has  ever  been  esteemed  for 
its  working  qualities,   being  excelled  in  speed,  at  the  plow,  or 
even  upon  the  road,  by  but   few  horses;    and,  in  their  native 
country,  it  is  said  they  are   not  unfrequently  trotted,   with  an 
empiy  wagon,  at  the  rate  of  six  miles  per  hour.     From  this  valu- 
able stock   many  of  the  working  oxen  of  New  England  are  be- 
lieved to  have  sprung — their  color,  form,  and  action   betraying 
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t.ieir  origin.  Well  directed  experiments  hate  demonstrate;!  t1!  :t, 
with  proper  treatment  and  training,  the  difference  in  speed  be- 
tween horses  and  oxen,  in  farm  labor,  is  very  little.  Sir  John 
Sinclair  says,  that  the  ox  teams  upon  the  farms  in  Wooden  and 
Mellendean,  w/i-en  along  with  the  horse  plows,  never  lose  a  turn. 
The  issue  of  plowing  matches  throughout  the  country  has,  it  is 
bolieved,  established  the  fact,  that  oxen  can  plow  a  given  space 
of  ground  as  quick  and  as  well  as  horses.  In  the  early  history  of 
this  country,  when  the  roads  to  the  Hudson  River  were  new, 
passing  through  forests,  and  surmounting  many  of  the  steepest 
hills,  my  father  employed  heavy  ox  teams  upon  the  roads  in  his 
fanning  and  lumbering  operations.  His  ox  teams,  heavily  loaded, 
going  and  returning,  made  their  trip  to  Catskill,  a  distance  of  G6 
miles,  in  six  days.  Horse  teams  consume,  on  an  average,  the  same 
length  of  time  now — travelling  over  roads,  for  the  most  part 
carefully  graded  and  well  worked — ixxads  ten  miles  a  day  easier 
for  a  team  than  those  in  use  from  1800  to  1812.  The  heavy 
six-horse  teams  travelling  upon-  the  National  Road  make  but  fif- 
teen miles  a  day.  Ex-Governor  Hill,  of  New  Hampshire,  says: 
"  I  have,  at  this  time,  cattle  of  my  own  raising  which  have  been 
taught  to  step  quick;  and,  having  worked  in  the  same  team  with 
horses,  will  travel  as  fast  and  plough  as  much  in  a  day  as  the 
same  number  of  horses.  A  pa;r  of  these  oxen  will  plow  from  one 
and  a  half  to  two  acres  in  a  day,  working  eight  hours.  Oxen  well 
fed  with  hay,  and  a  portion  of  Indian  corn  or  meal,  will,  in  the 
heat  of  summer,  stand  it  to  work  daily  from  eight  to  ten  hours." 
111.  It  occurs  to  me,  at  the  present  writing,  that  the  last 
yoke  of  oxen  that  I  owned  was  broken  by  myself,  and  no  one 
was  allowed  to  drive  them  but  myself;  and  they  would  go  to  the 
saw  mill  with  a  heavier  log  than  the  horses  hauled,  and  return 
promptly  with  them.  And,  for  many  successive  days,  when  they 
were  excellent  beef,  and  were  eating  over  one  bushel. of  corn  meal 
per  day,  they  plowed  with  narrow  furrow  slices  more  than  one 
acre  of  ground  daily,  and  cut  a  deeper  furrow  than  the  horses, 
and  never  lost  a  round.  And  when  I  drove  them  five  miles  to 
maiket  they  outwalked  the  horses — vvliich  were  good  walkers — 
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more  than  half  a  mile.     But  their  spirits  had  never  been  broken 
by  a  huge  ox  cart.     Another  objection  urged  against  oxen  is: 

OXEN  CANNOT  STAND  THE  HEAT. 

112.  So  far  as  my  experience  and  observation  have  been 
brought  to  bear  on  this  subject,  this  objection  is  *not  well  grounded. 
There  is  no  fairness  in  condemning  a  thing  before  it  has  been  al- 
lowed to  have  a  fair  trial,  under  favorable  as  well  as  unfavor- 
able circumstances.  A  correspondent  of  the  Country  Gentleman 
says:  "  It  is  a  common  practice  with  farmers,  during  the  hurry- 
ing season  of  farm  labor,  to  grain  their  horse  teams,  and  take  such 
other  care  of  them  as  tends  best  to  strengthen  their  powers  of 
endurance;  while  it  is  a  like  common  practice  to  feed  no  grain  to 
tkdr  oxen — tasking  their  utmost  energies  in  field  labor  during  the 
day;  and  then  leaving  them  to  seek  in  the  pasture,  between  sun- 
sot  and  sunrise,  a  restoration  of  their  exhausted  powers.  Such 
oxen  are  often  found  lolling  in  the  forenoon ;  and  are  pointed  to  as 
au  illustration  of  the  fact,  that  oxen  cannot  endure  heat!  -Smart- 
iiK;  under  the  lash,  irritated  by  the  bawling  of  an  inexperienced 
and  cruel  driver,  with  a  hot  sun  over  him,  and  a  stomach  filled 
wit) i  green  fermenting  food,  the  ox  faints  at  his  labor,  and  very 
wis.  lookers-on  shake  their  head  and  say,  "  he  can't  stand  the 
heat."  Sage  conclusion,  very!  In  India  and  China,  in  the  West 
Indies,  in  South  America,  in  Spain,  everywhere  under  the  tropics, 
oxen  are  used  for  draught,  or  as  beasts  of  burden,  and  their 
powers  of  endurance  are  as  great  or  greater  than  those  of  horses. 

THE  EXPENSE  OP    OXEN  VS.  HORSES. 

113.  Notwithstanding  I  hinted  at  the  expense  of  the  ox  and 
horse  teams  in  a  former  paragraph,  (108,)  I  have  thought  it  im- 
portant to  sum  up  the  expenses  of  each  team,  so  that  the  reader 
may  see  at  a  glance  how  they  compare  in  cash  value.  Allowing 
the  original  purchase  of  a  span  of  horses  to  be  three  hundred 
dollars,  theii  'larness,  whiffletrees  and  neckyoke  forty  dollars, 
we  have  $341  00;  while  a  yoke  of  good  oxen — not  the  most 
valuable — will  cost  one  hundred  and  fifty  dollars;  and  their 
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yoke  and  chain  about  eight  more,  making  $158  00.  I  have  net 
computed  the  prices  of  the  best  horses,  nor  the  best  oxen,  but 
only  those  of  an  ordinary  quality,  for  the  purposes  of  a  team. 
Then  the  expense  of  keeping  an  ox  team  and  a  horse  team  will 
be  very  different,  with  different  farmers.  I  have  seen  it  stated, 
by  writers  on  this  Subject,  that  the  expense  of  keeping  oxen  and 
horses  will  be  about  as  two  to  three;  or,  in  other  words,  "  it  will 
cost  one  third  more  to  keep  a  horse  team  than  an  ox  team,  when 
each  performs  the  same  amount  of  labor." 

114.  But  this  estimate  does  not  coincide  with  my  experience. 
I  am  willing  to  concede,  that  if  an  ox  team  and  horse  team  were 
restricted  to  a  limited  allowance,  a  yoke  of  oxen  would  wear 
out  a  span  of  horses  in  a  short  time,  allowing  the  amount  of  feed 
and  labor  of  each  team  to  be   equal.     When  they  are  fed  with 
unground  grain,  as  horses  masticate  the  grain  better  than  oxen 
do,  it  would  require  more  to  feed  the  oxen.     But  if  it  be  ground 
into  fine  meal,  the  difference  will  be  much  in  favor  of  the  oxen; 
because,  they  will  then  extract  more  nourishment  from  the  feed 
than  horses.     And,  so  far  as  hay  and  grass  are  taken  into  esti- 
mate, my  experience  is  that  an  ox  will  consume  quite  as  much 
hay  and  grass  as  a  horse.     And  if  the  oxen  are  large,  and  horses 
not  very  large,  the  oxen  will  eat  the  most.     I  always  found  that 
my  working  oxen,  weighing  eighteen  hundred  pounds  each,  when 
they  were  plowing  side  by  side  with  my  horses,  weighing  only 
eig-ht  or  nine  hundred  pounds  each,  would  consume  nearly  twice 
as  many  pounds  of  hay,  meal  and  roots — and  lick  their  mangers 
for  more — as  the  horses. 

TRAFFICKING  IN    WORKING  OXEN. 

115.  I  am  personally  acquainted  with  a  good  farmer  who 
gave  me  the  following  facts,  but    protested  against  using  his 
name.     In  the  winter  of  1864  he  purchased  a  yoke  of  oxen  for 
two  hundred  dollars.     As  he  was  a  good  feeder,  he  kept  them 
thriving  constantly.     They  did  all  his  plowing,  and  hauling  his 
manure,  on  a  farm  of  seventy  acres.     In  June  he  sold  them  for 
two  hundred  and  sixty  dollars;  and  the  same  day  purchased 
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another  yoke  for  one  hundred  and  ninety  dollars.  After  keep- 
ing them  a  few  months,  he  sold  them  also  for  beef,  and  pur- 
chased another  yoke  soon.  By  this  system  of  trafficking,  lie 
cleared  over  three  hundred  dollars  in  one  year  on  his  working 
oxen.  A  practical  fanner  says  in  the  Country  Gentleman: 
'  When  a  small  farmer  buys  a  yoke  of  oxen  for  what  one  good 
horse  will  cost,  he  most  likely  gets  a  yoke  in  the  bargain;  so  that 
with  the  expense  of  a  few  shillings  for  a  chain,  he  is  roacly  to 
hitch  on  to  anything  and  go  to  work.  Then  the  principal  part  of 
his  work  being  in  the  spring,  he  can,  by  giving  them  good  feed 
through  the  summer,  and  pumpkins  and  roots,  or  a  little  grain  in 
the  fall,  and  perhaps  the  fore  part  of  the  winter,  make  them  sell 
for  beef  for  from  $25  to  $50  more  than  he  paid  for  them.  This 
course  may  be  followed  on  all  farms  where  a  yoke  of  oxen  can  do 
the  work;  and  in  numerous  instances  the  turning  point  between 
success  arid  failure  may  be  found  in  the  choice  of  a  team  to  begin 
with.  If  the  money  that  it  costs  to  buy  and  rig  out  a  span  of 
horses  for  business,  and  generally  for  riding  around  in  more  or 
less  style,  over  and  above  the  cost  of  oxen,  had  been  paid  on 
the  farm  instead  of  having  been  paid  for  perishable  property, 
it  would  have  made  a  great  difference  in  the  final  results. 
I  have  succeeded  en  a  small  poor  farm,  where  almost  every  one 
proplie&ied  my  failure;  and  where  I  am  satisfied,  that,  bad  I  tried  to 
buy  and  keep  a  good  horse  team,  from  the  commencement,  success 
at  the  best  would  have  been  much  more  difficult,  if  not  impossible. 
By  following  this  course,  and  selecting  oxen  that  are  good  feeders, 
it  nted  cost  but  little,  if  any,  more  to  make  a  yoke  of  oxen  fair 
beef,  than  itwould  to  keep  a  span  of  horses  in  good  condition;  thus 
gi/mg  a  profit  of  from  $25  to  $50,  and  sometimes  even  doubling 
),he  money  on  the  oxen,  while  the  horses  are  wearing  out. 

THE   ULTIMATE   VALUE  OF   OXEN  AND   HORSES. 

116.  The  above  view  of  the  subject  commends  itself  strongly 
to  every  farmer  who  keeps  more  than  one  team.  When  oxen 
are  kept  as  an  ox  team  should  be,  they  will  perform  a  vast 
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amount  of  hard  labor  annually;  and  be  constantly  increasing  in 
cash  value  until  they  are  from  six  to  ten  years  of  age,  according 
to  their  aptitude  to  fatten ;  their  value  then  does  not  wear  out 
with  their  ability  to  perform  labor;  but  when  their  service  ends, 
they  can  be  prepared  for  the  butcher,  and  will  bring  as  large  an 
addition  to  the  purse  as  they  would  in  the  palmiest  days  of 
their  strength  and  activity.  Here  is  where  the  value  of  an  ox 
counts  up  largely.  But  how  much  is  a  ringboned,  broken- 
winded,  chest-foundered,  blind,  poll-eviled  and  spavined  horse 
worth  ?  Let  experienced  farmers  answer  this  question. 

117.  A  practical  farmer  of  New  England,  where  oxen  were 
formerly  used  much  more  than  horses,  penned  the  following 
thoughts  for  the  Albany  Cultivator :  "Ox  teams,  from  the  age 
of  four  to  eight  years,  when  constantly  laboring,  are  just  as  con- 
stantly increasing  in  value.  Experience  having  shown  that  well- 
fed  oxen,  when  steadily  worked,  increase  in  weight  as  fast  as  those 
lying  unemployed;  and  when  too  old  for  service,  with  good  pasture 
for  a  short  time,  are  worth  their  original  cost  in  the  shambles. 
Oxen  are  also  considered  less  liable  than  horses  to  diseases  of  a 
fatal  character,  or  those  producing  permanent  infirmity.  I  need 
not  speak  of  the  value,  of  an  old,  worn-out  horse;  nor  of  the  total 
,  loss  which  is  incurred  by  the  owner  when  his  horse  fractures  a 
i  limb  or  dies  from  disease.  While  oxen,  when  too  old  for  the 
^labors  of  the  field,  have  still  a  value  sufficient  to  replace  them 
by  a  young  aiid  vigorous  team,  horses  worn  out  or  diseased  are 
worse,  than  nothing  !" 

ABOUT  TEAMS  FOR  AGRICULTURAL  PURPOSES. 

118.  A  farmer  cannot  reasonably  expect  to  have  a  heavy, 
strong  draught  horse  and  a  fast  carriage  horse  combined  in  one 
animal.  If  it  is  desirable  to  keep  a  horse  that  will  travel  very 
fast  before  a  carriage,  he  must  not  allow  him  to  haul  many  heavy 
loads,  nor  to  do  much  hard  plowing,  as  such  work  will  thicken 
the  muscles  and  stiffen  the  joints,  and  deprive  him  of  the  natural 
elasticity  of  his  limbs,  and  make  him  slow  i:i  his  ray  vein  juts. 
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Where  a  man  keeps  only  one  or  two  horses,  it  is  very  desirable  to 
keep  such  only  as  are  well  adapted  to  all  kinds  of  work.  And 
even  in  animals  of  this  description  there  is  always  a  great  choice. 
The  aim  should  be  to  secure  horses  of  a  good,  medium  size,  with 
heavy  carcasses,  short-legged,  deep  and  broad  shoulders,  heavy 
behind,  short  on  the  back,  and  of  strong  form  and  symmetry  in 
every  respect.  Such  horses  will  travel  well  on  the  highway,  both 
with  a  load  or  with  an  empty  carriage;  and  for  any  kind  of 
heavy  draught  on  the  farm,  or  for  wielding  agricultural  imple- 
ments, they  will  usually  move  with  a  steady  and  desirable  gait. 

HEAVY  TEAMS   BETTER  THAN  LIGHT  ONES. 

119.  Most  of  the  operations  of  the  farm,  with  teams,  require 
a  steady  and  rather  slow  movement.     When  a  heavy  load  is  to 
be  put  in  motion,  it  will  require  the  expenditure  of  less  force,  and 
lighter  chains,  and  harness  and  whiffletrees,  to  draw  it  when  an 
animal  is  heavy  and  draws  steady,  than  will  be  required  wheu 
an   r.nimal  is  light  and  quick  in  its  movements.     A  light  horse 
may  be  as  strong  as  one  that  is  nearly  twice  as  heavy;  but  he 
could  not  haul  a  load  with  the  same  ease  as  a  heavy  horse,  and 
would  need  a  stronger  harness  and  stronger  whiffletrees  than  a 
heavy   horse.      And   why  ?      For   the   following   philosophical 
reasons:  When  a  light  horse  draws  a  load  he  is  obliged  to  start 
30  rapidly  and  move  so  fast  m  order  to  secure  a  momentum  equal 
to  that  of  a  heavy  horse  when  moving  slowly,  that  he  soon  be- 
2omes  fatigued  and  exhausted  by  performing,  by  muscular  force, 
nil  operation  that  ought  to  be  performed,  in  a  measure,  by  the 
momentum  of  an  animal.     On  the  contrary,  a  heavy  horse  will 
haul  the  same  draught;  and  instead  of  doing  it  with  the  force  o? 
his  muscles,  as  a  light  horse  does,  the  momentum  of  his  body  will 
move  a  portion  of  the  load,  and  aid  in  keeping  it  moving. 

120.  A  horse  that  weighs  eight  hundred  pounds  may  effect, 
by  means  of  his  momentum,  as  much  as  if  he  weighed  sixteen 
hundred  pounds.  But,  iu  order  to  do  it,  he  must  necessarily  move 
just  twice  as  fast.     This  increase  of  gait,  therefore,  will  require  a 
rvcater  expenditure  of  muscles,  and  there  will  be  much  more 
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danger  of  breaking  some  part  of  the  gearing.  When  a  team  is 
heavy,  and  move  at  a  moderate  gait,  their  momentum  will  do 
much  towards  keeping  the  load  or  draught  i i  motion,  whereas  a 
light  team  will  be  required  to  do  it  with  their  muscles,  v/hich  is 
the  most  fatiguing  manner  of  performing  any  kind  of  labor. 

WHAT  KIND   OF   ANIMALS  TO   AVOID   FOR  TEAMS. 

121.  There  are  two  kinds  of  animals,  both  of  the  horse  and  ox 
kind,  that  it  will  be  good  policy  always  to  avoid,  because  they 
are  unprofitable  to   keep,  as  well   as  disagreeable  to  manage. 
One  of  these  kinds  may  be  described  as  large-framed,  overgrown, 
long-backed,  pot-bellied,  Shanghai-shanked,  ill-formed,  that  con- 
Bume  vast  quantities  of  food,  and  never  become  fat.      Sue', 
animals  may  make  good  teams,  so  far  as  labor  alone  is  concerned; 
bnt,  as  a  general  rule,  their  dispositions  are  not  as  agreeable  as 
those  described  in  a  former  paragraph.     This  holds  good  with 
both  oxen  and  horses. 

122.  Another  kind  to  be  avoided  is  small,  ill-shapen,  narrow- 
chested,  light  and  narrow  behind,  cow-necked,   slender-limbed, 
dancing  and  prancing,  and  unsteady-gaited  animals.  Such  animals 
are  almost  always  hard  keepers,  as  well  as  difficult  to  manage. 
It  seems  almost  impossible  to  teach  them  to  draw  heavy  lo::ds 
steadily,  and  it  requires  constant  care  to  control  them  success- 
fully.    If  they  have  been  idle  for  a  few  days,  and   if  they  feel 
a  little   refractory  when  they  are  hitched   to   a  heavy  draught, 
away   will  go  your   traces  or  whiffletrees,  or  something  else, 
because  they  attempt  to  perform    a  portion  of  their  labcr  by 
the  momentum  of  their  bodies,  instead  of  doing  it  by  muscular 
force.     Read  the  preceding  subject  on  this  point.     When  a  team 
draws  steadily,  a  chain  or  traces,  or  small  whiffletrees,  will  hold  to 
haul  a  heavy  load,  that  would  not  be  strong  enough  to  move 
it  an  inch  in  case  a  team  should  start  with  a  jerking  motion. 

MARES   VS.   GELDINGS   FOR   TEAMS. 

123.  With  some  men  there  exists  a  deeply-seated  prejudice 
against  mares  as  a  team  for  any  purpose;  and  if  they  keep  a  mare 
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on  the  farm,  she  is  kept  for  no  other  purpose  than  for  breeding. 
But  when  a  farmer  has  only  a  few  acres  of  plow  land,  and  prefers 
to  keep  a  horse  team  instead  of  oxen,  he  can  adopt  a  system  of 
management  with  a  team  of  good  mares  that  will  be  more  profit- 
able, perhaps,  than  any  other  kind  of  team.  The  details  of  tins 
system  are  practised  by  many  successful  farmers  in  the  following 
manner;  and  when  I  commenced  farming  operations  I  practised  it 
also:  Obtain  two  good  breeding  mares,  and  endeavor  to  have 
them  drop  their  foals  before  they  will  be  needed  to  do  the  field 
labor  in  the  spring;  or,  they  may  drop  their  foals  a  week  or  two 
after  the  spring  labor  has  been  done,  and  thus  avoid  the  necessity 
of  putting  them  immediately  to  work. 

124.  With  proper  management  a  man  may  raise  two  good 
colts  every  year,  without  any  detriment  whatever  to  his  team  or 
mares.  But  this  affirmation  is  predicated  on  the  supposition,  that 
they  will  be  used  by  careful  hands.      But,  if  they  are  to  be 
slammed  and  jammed  around  by  every  Tom,  and  Pat,  and  Jim, 
that  will  use  a  mare  as  roughly  as  they  would  a  wheelbarrow, 
such  a  team  would  be  a  very  unprofitable  one.     In  case  a  farmer 
desires  to  keep  two  teams  of  horses,  it  is  a  good  practice,  which 
many  good  farmers  have  adopted,  to  keep  one  team  of  breeding 
mares  and  another  team  of  geldings,  that  will  always  be  ready 
to  perform  the  heavy  work,  and  the  mares  with  colts  perform  the 
light  work.     Two  good  colts  annually  will  defray  a  gooJ  part  of 
the  expense  of  keeping  a  team  through  the  yenr. 

MULES  VS.  HORSES   AND   OXEN. 

125.  Some  farmers  have  contended  that  mules  will  make  the 
best  and  most  economical  team.     But,  after  making  inquiry  with 
special  reference  to  this  subject,  for  more  than  twenty  years,  and, 
after  reading  with  care  and  impartiality  all  that  I  have  met  with 
on  this  subject,  I  have  come  deliberately  to  the  conclusion,  that 
I  would  not  have  a  mule  team  on  my  farm,  because  a  yoke  of 
ij;ood  oxen  will  be  infinitely  more  agreeable,  as  well  as  profitable, 
llian  mules. 

126.  The  chief  arguments  for  and  against  mules  may  be  thus 
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summed  up.  They  are  longer-lived,  tougher,  will  subsist  on 
coarser  fare,  and  endure  greater  hardship  than  either  oxen  or 
horses.  On  the  contrary,  it  is  said  of  them  almost  universally, 
that  there  are  really  but  two  suitable  places  for  mules — the  stable 
and  the  harness.  They  are  no*  as  tractable  as  either  oxen  01 
horses,  and  they  are  much  more  liable  to  be  vicious — to  kick, 
balk,  and  to  be  unruly  in  the  field.  If  a  farmer  has  an  ignoble 
-.nd  outlandish  set  of  drivers — such  as  were  accustomed  to  drive 
mules  in  the  Slaves  States  before  the  civil  war  commenced — w!  o 
must,  of  necessity,  kick  and  pound  a  team  about  so  much  every 
day,  it  would  be  advisable  for  him  to  obtain  a  pair  of  mules.  My 
old  primer  used  to  say: 

"  A  Dutchman  rides  a  stupid  male, 
A  stubborn  beast  that  few  can  rule.** 

WE  MUST  HAVE  HORSES. 

127.  Whatever  may  be  the  expense  of  raising  or  of  procur- 
ing them,  most  people  must  and  will  have  horses.     If  they  cost 
three  times  as  much  as  beautiful  oxen,  horses  must  take  the  pre- 
cedence.    It  appears  to  be  utterly  incompatible  with  the  pre- 
dominating characteristics  of  the  people  of  this  age  to  desire  to 
ride — to  ride  fast — and,  therefore,  they  want  and  will  have  those 
animals  to  draw  them  whose  speed  will  be  the  nearest  equal  to 
the  railroad  cars.  Men  of  extensive  business,  whose  time  is  worth 
fifty   cents,  or  one  dollar  per  hour,  need  :i  fast  horse  to  carry 
them  from  place  to  place ;  and  it  is  right  and  proper  that  they 
should  have  horses  that  can  travel  fast. 

128.  But,  says  one:    "  We  must  have  horses  to  cultivate  hoed 
crops,  and  to  rake  hay  with,  and  to  perform  many  other  kinds 
of  labor,  and  to  draw  our  carriages  and  families  to  meeting  and 
to  social  gatherings."  But  oxen  would  do  all  this,  if  it  were  only 
\\\Q  fashion  to  ride  after  them.     If  it  were  only  the  fashion  for  a 
man  to  have  his  pleasure  carriage  drawn  by  a  Durham  bull,  or  by 
a  fat  steer,  instead  of  a  horse,  then  it  would  be  as  droll  and  odd 
to  ride  after  a  horse  as  it  now  seems  to  savor  of  oddity  for  a 
female  to  be  seen  destitute  of  hoop  skirts  or  long-trailing  dresses. 
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Americans  must  and  will  huve  horses,  whatever  the  expense  may 
be. 

MAKE  YOUR  HORSES  PERFORM  YOUR  HARD  LABOR. 

"  Honor  to  labor,  it  giveth  health; 
Honor  to  labor,  it  giveth  wealth; 
Honor  to  labar  of  ba-ly  or  mind, 
Which  hath  for  its  object  the  good  of  mankind," 

129.  No  intelligent  farmer  has  any  business  to  perform  heavy 
labor  with  his  hands  that  can  be  done  conveniently  with  a  horse. 
or  with  oxen.     Horses  are  made  to  labor — to  do  the  bidding — 
the  drudgery — the  toil — in  fine,  to  do  the  service  of  mankind. 
They  are  good  for  nothing  else  only  to  help  us  work;  and  if  we  do 
not  lay  out  the  work  for  them,  they  are  nothing  but  a  bill  of  ex- 
pense.    The  Creator  knew  well  that  we   need  some  strong  and 
obedient  animals  to  carry  our  burdens,  and  carry  us;  therefore 
He  gave  us  the  horse,  in  whom  are  combined  more  desirable  quali- 
ties for  a  team  than  can  be  found  in  any  other  animal.     Lst  us 
endeavor  to  honor  our  calling  by  bringing  our  horses  more  ef- 
fectually into  our  daily  labors. 

130.  One  horse  is  calculated — in  agricultural  dynamics — to  be 
equal  to   about  five   men.      But,  at    many  kinds  of  labor,  a 
span  of  horses  will  perform  with  ease  more  than  twelve  strong 
men,  even  when  the  men  labor  very  hard.     Where,  then,  is  the 
propriety  of  keeping  a  span  of  fat  horses,  cap.ible  of  performing 
more  than  ten  man  in  a  day,  and  letting  them  stand  idle,  and  see 
a  little,  feeble  man  toil  ten  or  twelve  long  hours  to  perform  what 
they  could  do  with  ease  in  less  than  one  hour?     It  is  almost  a 
wonder  that  some  of  our  teams  do  not  speak  out,  like  B  ilaam's 
ass  (Num.  xxii.  28),  and  rebuke  us  for  our  unaccountable  stupidity; 
and  ask  the  privilege  of  working  a  little  every  day  at  something, 
which  would  afford  them  healthy  exercise,  and  bring  great  relief 
to  their  owners.  We  all  have  minds  to  care  for,  as  well  as  bodies; 
and  the  man  who  neglects  the  proper  cultivation  and  improvement 
of  his  mind,  and  distinguishes  himself  in  the  world  only  by  making 
si  horse  of  his  body,  wrongs  himself,  his  friends,  his  country,  and 
his  God.     A  man  is  the  verv  highest  order  of  intelligent  beings. 
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and  he  should  maintain  his  superiority  by  laying  out  labor  for  his 
horses,  that  are  given  to  him  for  servants.  Horses  can  turn  the 
grindstone,  do  the  churning,  pitch  our  hay,  hoe  our  corn,  dig  our 
potatoes,  and  do  almost  anything  else,  and  do  it  with  ease,  and 
keep  fat  too,  if  we  will  only  think  for  them,  and  give  them  the 
word  to  go  ahead  and  to  stop.  Oar  business  is  to  thiuk,  and  it 
is  theirs  to  do  the  work. 

131.  Waen  I  see  a  little  man  lifting  and  lugging,  and  sweat- 
ing and  tugging,  hour  after  hour,  to  get  a  few  tons  of  hay  on  to 
a  high  mow,  while  he  has  two  fat  horses  standing  idle,  which  couLl 
elevate  it  in  a  few  minutes,  I  always  think  what  a  dunce  you  are 
to  make  such  a  beast  of  burden — such  a  long-eared  jado  of  your- 
self— when  the  Creator  has  given  you  such  strong  animals  to  per- 
form your  hard  labor!      You  are  frustrating  the  design  of  the 
Almighty  by  making  yourself  a  horse,  when  he  intended  that  you 
should  reflect  the  image  of  the  Creator,  and  exercise  dominion  over 
the  beasts  of  the  field,  and  require  them  to  perform  your  menial 
service  1 

REARING  IMPROVED   STOCK 

132.  Lies  at  the  foundation  of  all  progressive  agriculture.     It 
does  not  cost  as  much  to  fat  a  pig  of  soim  improved  breed  as  it 
will  to  fatten   one  of  the  alligator    or  landpike  breed,  whose 
snouts  are  long  enough  to  reach  through  the  fence  to  the  second 
row  of  corn.     And  this  branch  of  agriculture  ought  to  constitute 
one  of  the  principal  sources  of  profit  to  the  farm  jr.     If  a  farmer 
occupies  a   dairy  farm,  and    his  chief  object  is  milk,  for  either 
cheese  or  butter,  he  will  find  it  a  source  of  great  profit  to  obtain 
the  best  cows  for  milk.     And,  in  connection  with  this  branch  of 
business,  it  will  be  good  economy  to  fatten  a  few  swin^  annually 
which  should  be  of  the  very  choicest  breed.     Fattening  pork  anj 
dairying  are  intimately  connected,  as  swine  are  needed  to  con- 
sume   the    butter    milk  and  whey. 

133.  Again:  if  a   farmer  prefers  t>  raise  sheep  of  any  kind, 
either  for  wool  or  for  mutton,  or  both,  economy  would  dictate 
that  he  should  obtain  such   animals  only  as  will  be   the  best 
adapted   to   the  object  in  view.     The  best  is,  in  all  cases,  the 
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most  profitable  for  either  of  the  purposes ;  and  if  he  desires 
to  raise  good  horses  for  market,  or  neat  cattle  for  the  shambles, 
the  first  step  should  be  to  dispose  of  every  breed  of  an  infe- 
rior character,  and  then  obtain  such  only  as  possess  excellent 
characteristics  for  the  purposes  intended.  If  farmers  take  pains 
to  breed  from  the  best  animals,  and  to  rear  them  in  the  best 
manner,  they  will  always  be  sure  of  the  best  price  for  them,  pro- 
viding they  fix  that  price  on  them  at  the  time  of  sale. 

I  have  space  here  only  to  caution  farmers  against  a  very  com- 
mon error  all  over  our  country  at  the  present  time,  of  employing 
grade  male  animals  in  raising  stock  of  any  kind.  By  using  the 
services  of  full-blooded  males — sither  stallions,  bulls  or  buck? — 
the  progeny  is,  almost  always,  very  good.  But  by  selecting  males 
from  their  progeny  for  propagating  their  kind,  the  improvement 
will  be  of  a  retrogressive  character. 

134.  A  few  years  ago,  many  farmers  employed  the  services 
of  a  full-blooded  Durham  bull  with  their  common  cows;  and  the 
improvement  always  exceeded  the  anticipations.     Had  they  con- 
tinued as  they  commenced,  they  would  have  succeeded  wall.     But 
after  taking  one  good  step  in  a  good  direction,  they  stopped, 
and  commenced  breeding  from  an  inferior  animal.     This  has  been 
the  case  with  sheep  as  well  as  with  neat  cattle.     Let  it  be  re- 
membered, that  in  order  to  be  successful  in  rearing  improved 
stock  of  any  kind,  it  will  be  important  to  breed  from  a  thorough- 
bred male,  that  will  transmit  his  excellencies  to  his  progeny   with 
great  certainty,   and  not  to  breed  from  a  grade  male  animal  of 
any  kind. 

WHAT  A  SMALL  FARMER  MAY  DO. 

135.  In  order  to  show  that  something  tangible  may  be  done 
at  rearing  improved  stock,  I  transcribe  a  paragraph  from  an  ad- 
dress, by  Hon.  GEO.  VAIL,  by  which  it  will  be  seen  how  soon  a 
farmer  may  raise  up  a  herd  of  the  very  choicest  animals  :  "  For  this 
purpose  I  cordially  invite  farmers  to  call  at  my  tHrm  aud  examine 
a  cow   of  the  Durham  breed,  which  I  purchased  in  the  month 
of  May,  1858,  for  $125.     The  animal  I  allude  to  was  then  a  two 
year-old-heifor.  with  a  heifer  calf  at  her  side,  dropped  a  few  days 
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previous.  From  this  heifer  and  her  then  calf  I  have  raised  six 
calves- four  heifers  and  two  bulls — making  this  stock  now  eight  in 
number.  Three  of  them  are  now  with  calf,  with  a  promise  of  in- 
creasing the  number '  to  eleven  animals  the  coming  spring.  I 
make  this  statement  simply  to  encourage  such  farmers  as  decline 
raising  improved  stock,  on  the  ground  that  it  costs  too  much 
money  to  make  the  first  purchase,  to  prove  to  them  that  with 
an  outlay  of  $125  they  may  in  four  or  five  years  rear  a  pretty 
large  herd,  as  to  nurabsrs,  provided  they  d>>  not  dispose  of  any 
of  the  increase.  While  rearing  an  improved  herd,  they  can  dis- 
pose of  the  old  animals  to  make  room  t'oF  the  the  new  herd." 

CULTIVATING  LARGE   VS.    SMALL   FARMS. 

'"Tis  folly  in  th'  extreme  to  till 
Extensive  fields  an  i  till  them  ill; 
For  more  one  well-tillerl  acre  yields 
Than  the  wide  bread*/!  of  half-tilled  fields." 

136.  I  believe  that  farms  are  very  apt  to  be  too  small  for 
profitable  cultivation.     I  know  that  large  farms  are  seldom  cul 
tivated  as  well  as  small  ones  are;  and  they  are  seldom  propor- 
tionally as  productive  as  small  ones.     But  where  is  the  cause  of 
it  ?    Who,  or  what,  is  in  the  fault  ?     It  is  not,  certainly,  in  the 
soil,  but  in  the  cultivation  of  it.     Suppose  we  divide  a  large 
farm  into  several  small  ones,  and  let  different  proprietors  own 
and  cultivate  it.     As  a  general  rule,  the  productiveness  of  the 
soil  will  be  very  much  increased  in  a  few  seasons.     And  why  ? 
Simply  because  it  is  cultivated  more  thoroughly  than  it  was 
when  it  all  belonged  to  one  farm. 

137.  The  expense  of  cultivating  small  ^farms  is  often  much 
great  jr  proportionally  than  the  expense  of  cultivating  large  farms. 
And  were  it  not  for  this  single  consideration,  we  should  coincide 
v.'itli  those  who  advocate  cultivating  small  farms  in  preference  to 
large  ones.     Let  us  particularize  on  this  point.     A  farmer  must 
have  a  good  team,  and  a  full  set  of  tools  nud  implements,  whether 
he  has  one  acre  or  one  hundred  to  cultivate.     If  his  farm  is  small 
there  will  be  many  implements,  very  essential,  which  will  not  be 
used  more  than  one  or  two  days  in  a  year,  the  uso  of  which  will 
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not  be  an  equivalent  for  the  interest  on  their  cost.  This  will  be 
found  true  of  a  grain  drill,  mower  or  reaper,  and  some  other  im 
plements.  Then,  if  the  team  consists  of  horses,  they  must  be 
kept  well, whether  there  is  any  work  for  them  to  do  or  not.  But 
if  a  team  consists  of  oxen,  they  will  be  improving  in  value 
whether  they  work  or  not.  But  with  a  horse  team  there  will  be 
a  much  greater  expense,  proportionally,  on  a  small  farm,  than  on 
a  large  one,  on  account  of  the  expense  of  keeping  a  team  in 
idleness. 

*  138.  If  a  man  desire  to  keep  stock,  his  operations  will  always 
be  contracted  and  cramped,  if  he  have  a  small  farm.  A  man 
will  take  care  of  one  hundred  sheep  in  about  the  same  time  that 
will  be  required  to  take  care  of  only  ten.  And  unless  he  prac 
tices  the  "  soiling"  system—  keeping  them  in  a  stable  or  yard — 
the  expense  of  a  small  farm  will  usually  be  much  increased  by 
fencing  the  farm  into  smaller  fields  than  are  necessary  on  large 
farms.  The  only  plausible  objection  to  large  farms  is,  farmers 
are  quite  too  apt  to  attempt  to  perform  more  than  can  be  done 
in  good  time  with  the  limited  amount  of  help  which  they  employ. 
If  the  soil  of  large  farms  were  to  receive  the  same  attention,  the 
same  amount  of  manure  per  acre,  and  the  same  amount  of  good 
cultivation,  it  would  be  most  profitable  to  cultivate  large  farms. 

CONFIDENCE   IN   THE   SOIL, 

139.  And  confidence  in  one's  ability  to  cultivate  it  in  such  a 
manner  as  to  make  it  pay  well,  and  at  the  same  time  keep  it  good, 
is  what  American  farmers  need  more  than  anything  else.  When 
farmers  are  about  to  commence  a  system  of  improvement  by 
uiulerdraining,  there  are  but  few,  comparatively,  who  really  feel 
confident  that  the  expense  will  all  be  returned,  with  double  in- 
terest, in  a  short  time.  So  it  is  when  they  apply  fertilizers.  They 
are  distrustful,  and  filled  with  serious  apprehensions  that  "it  will 
not  pay"  after  all.  This  want  of  confidence  in  the  soil  too  often 
induces  them  to  slight  a  good  job,  because  they  have  not  that 
confidence  in  the  productiveness  of  the  soil  which  is  essential  to 
success.  ( See  this  subject  more,  fully  elucidated  in  the  Chapter  on 
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the  Management  of  Soils.)  A  practical  farmer  of  New  England 
writes:  "  What  is  required  to  accomplish  the  needed  reform  in 
the  modes  of  management  upon  New  England  farms  is,  more  faith 
in  the.  Land.  The  cultivator  must  come  to  a  realizing  sense  that 
profit,  which  is  the  sum  and  substance  of  success,  comes  not  so 
much  from  the  careless  cultivation  of  a  large  number  of  acres  as 
from  the  thorough  cultivation  of  a  few.  And  in  that  word  "  tho- 
rough" is  included  everything  which  relates  to  managing,  pulver- 
izing, and  clearing  the  land.  There  are  what  are  called  "  small 
farmers,"  cultivating  from  eight  to  ten  acres  of  land,  whose  annual 
return  in  cash  would  excite  the  envy  of  many  who  cultivate  our 
largest  farms;  and  yet  they  accomplish  such  results  under  greater 
disadvantage  than  the  large  farmer,  who  achieves  little  in  com- 
parison. They  do  not  hesitate  sometimes  to  bestow  upon  the 
land,  in  a  single  year,  manure  to  the  full  value  of  the  land  itself; 
and  they  seldom  fail  of  their  reward,  in  the  shape  of  immense 
crops;  while  the  old-fashioned  cultivators  are  toiling  over  a  vast 
surface  to  gather  the  scanty  products  of  the  old  system." 

SMALL  FARMS  AND   BETTER  CITIZENS. 

140.  Although  it  may  be  less  expensive,  comparatively,  to 
cultivate  large  farms,  still  there  is  another  consideration  of  more 
noble  importance  than  simply  dollars  and  cents,  which  every  good 
citizen  must  admit  to  be  a  worthy  object,  which  is,  the  improve- 
ment of  the  farmer  himself  as  well  as  his  soil.    Could  our  country 
be  divided  up  into  small  farms — say  about  fifty  acres  each,  and  be 
occupied  and  cultivated  by  men  with  their  rising  families,  \ve 
should  not  only  see  a  marked  improvement  in  the  productiveness 
of  the  soil,  but  in  the  farmers  themselves,  when  taken  as  a  class. 
If  a  man  will  be  satisfied  with  a  good  competence — with  a  good 
living — with  having  in  his  possession  an  abundance  to  make  him 
comfortable,  and  a  little  to  throw  into  the  box  of  charity,  the 
true  way  is  to  cultivate  a  small  farm. 

141.  I  commenced  on  a  farm  of  twenty-five  acres,  and  per- 
formed, with  my  own  hands,  all  the  labor  that  one  man  could  do 
conveniently  during  summer  and  winter;  and  can  now  revert  to 
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that  portion  of  my  agricultural  career  as  the  most  pleasant  and 
profitable  part  of  my  whole  life  up  to  the  present  writing,  Dec. 
1864.  It  is  true  that  sometimes  I  was  required  to  labor  very 
hard.  But  after  the  few  days  of  hard  labor  I  would  feel  as 
cheerful  and  happy  as  ever.  If  I  had  a  field  to  plow,  or  sow,  I 
always  knew  exactly  how  well  or  how  poorly  it  was  done.  If  my 
animals  were  fed,  I  knew  whether  they  had  enough  or  only  half 
enough  to  eat.  And  so  it  was  with  every  other  operation  of  the 
farm.  There  was  pleasure  in  all  the  labors  of  the  farm.  But  as 
soon  as  I  enlarged  my  farm,  and  it  became  necessary  to  employ 
men  and  boys  to  aid  me,  almost  everything  would  go  like  a  black 
bear  over  a  brush  fence — tail  first. 

A  WORKING  FARMER'S  PARADISE. 

142.  If  it  is  a  farmer's  ruling  passion  to  get  money  only, 
money  first,  money  intermediately,  and  money  last;   and,  if  the 
possession  of  a  great  deal  more  money  than  he  can  ever  spend 
advantageously  or  economically,  will  afford  him  more  pleasure 
than  a  well-cultivated  little  farm  and  a  comfortable  home,  with 
beautiful  surroundings,  then  let  him  obtain  a  large  farm.     But, 
let  him  remember,  that  he  must  have  perplexity  or  vexation  with 
it. 

143.  The  following  thoughts  were  prepared  for  the  columns 
of  the  Country  Gentleman,  which  are  no  less  important  now  than 
they  were  then:  We  hold  that  fifty  acres  of  good  land,  or  that 
which  can  be  made  good,  is  enough,  unless  a  man  wishes  to  sl&ve 
out  his  whole  life  in  toil — digging  till  his  old  back  is  as  crooked 
as  a  rainbow — till  his  muscles  crack  with  the  rheumatism,  and 
his  joints  snap  with  anchylosis.      Some  penetrating  genius  lias 
discovered   that  man  has   bnt  one  life  to  live  on  earth.     Then, 
why  toil  incessantly  for  the  bread  that  perisheth  ?     In  the  sweat 
of  our  brow  are  we  to  get  our  bread;  but  don't  let  us  sweat  im- 
moderately for  mammon.     Enough  is  all  we  can  use.     We  kno\v 
of  a  snug  little  farm  of  34  acres  of  cultivated  land,  and  17  of 
rocky  pasture,  which  yields  a  profit  much  larger  than  any  150 
acres  within  our  knowledge.     It  upholds  a  snug  little  cottage  of 
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eight  rooms,  a  large  barn  with  modern  useful  improvements,  3 
acres  of  splendid  orchard  of  all  valuable  fruits,  half  an  acre  of 
excellent  garden,  an  acre  and  a  half  more  devoted  to  carrots, 
turnips,  and  onions.  The  fences  are  all  post  and  rail,  bushes  and 
weeds  are  in  eternal  exile,  and  the  whole  place  is  exceedingly  fait 
to  look  "upon,  and  to  live  on.  This  man  is  getting  rich  by  bein^ 
thorough  in  everything.  His  hen-house  is  perfect,  his  hens  lay, 
and  no  droppings  are  lost.  His  pig  sty  is  well  supplied  with  muck, 
and  the  house  slops  run  into  it.  After  taking  the  first  premium, 
he  puts  about  six  acres  of  corn  into  pork,  which  makes  manure 
— his  carrots  and  turnips  he  puts  into  beef,  which  make  more 
manure.  Manure  and  thorough  tillage  are  the  grand  secrets  ol 
all  farming — in  New  England  at  least.  This  man  lives  well — 
no  pork  diet  for  him — he  eats  turkeys,  eggs,  lamb,  and  the  first 
of  his  fruits  and  herds.  He  dresses  well,  rides  in  a  carriage,  hag 
a  good  pew  in  church,  and  sends  his  children  to  the  first  institu- 
tions of  learning.  His  wife  isn't  worked  to  death,  and  has  a 
piano  in  the  parlor.  He  pays  about  $50  a  year  for  help,  visits 
his  neighbors,  and  knows  how  to  fish.  No  rich  uncle  ever  left 
him  any  property.  Ha  began  life  by  owning  about  half  of  his 
farm,  and  without  any  buildings  upon  it,  and  $5,000  would  not 
buy  his  real  estate  to-day.  This  farmer  is  no  myth;  we  know 
him,  and  more  minute  statistics  might  be  given  to  show  that  50 
acres  is  enough — enough,  unless  a  man  desires  to  dig  and  scrub 
over  a  large  farm  of  half  tilled  acres,  and  perhaps  not  be  any 
better  off  in  the  end  than  my  easy  friend  with  a  small  farm. 

144.  It  is  a  fact  that  a  200  acre  farm  might  be  made  equally 
good;  but  it  is  another  fact  that  they  seldom  are.  Thorough 
tillage  in  New  England  cannot  extend  over  a  multitude  of  acres- 
Fifty  acres  of  rich  land  (it  can  be  made  rich  if  poor  now),  with  a 
snug  house  in  a  spacious  yard,  with  an  abundant  fruitage,  and 
everything  as  perfect  as  a  man  can  make  around  it,  is  a  work- 
ing man's  paradise.  There  is  his  vine-wreathed  arbor,  in  which 
to  read  his  papers  of  a  summer  S  unday  eve  and  behold  the  sun 
sink  down  through  the  golden  gateway  of  the  west,  and  while 
there  is  everything  beautiful  and  bright  around  him,  in  the  houso 
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and  out  of  doors,  then  why  is  it  not  all  the  paradise  earth  can 
give '?  We  hold  that  the  man  who  makes  an  acre  of  this  earth 
more  beautiful  or  productive,  is  doing  Heaven  service  ;  if  he 
has  not  over  50  acres,  he  can  make  it  all  shine  with  fruition  and 
beauty,  and  never  ask  discount. 

INCAPABILITIES   OF  FARMERS. 

145.  It  is  a  great  undertaking  to  attempt  to  be  a  skillful,  in- 
telligent, and  successful  farmer;  and  a  farmer's  success  will  de- 
pend more  on  his   capabilities,  his  business  capacity,   and   his 
management  than  on  everything  else;  because  there  is  not  another 
occupation  among  all  the  trades,  professions,  arts,  sciences,  and 
practices  of  men  which  requires  the  exercise  of  so  much  good 
judgment,  good  skill,  good  planning,  good  execution,  and  good 
common  sense  as  farming.  We  may  make  a  tradesman,  a  doctor, 
or  lawyer  of  the  veriest  piece  of  stupidity  which  the  country 
affords,  but  he  never  can  be  made  a  farmer.    A  farmer  needs  mind. 
But  how  rare  is  that  important  quality.     Most  people  have  been 
accustomed  to  think  that  if  a  man  or  boy  was  so  unaccountably 
stupid  that  he  never  could  learn  a  trade, "  he  would  make  a 
farmer."     Never  was  there  a  more  egregious  error.  Let  us  riddle 
this  subject  a  little,  and  pour  in  a  few  rays  of  light  on  the  "  shady 
side  of  American  agriculture."    Take  our  country  through,  and 
we  will  not  find  any  other  occupation  where  the  management  is 
BO  decidedly  faulty  and  bad  as  may  be  found  on  the  farm.     But 
why  is  it  so  ?      Simply  because  laborers  have  not  learned  the 
trade  which  they  profess  to  understand.  And  the  difficulty  grows 
worse  and  worse  every  year.     Ask  your  young  clerks  how  much 
they  receive  per  month  for  their  services;  and  the  answer  will  be, 
so  much — usually  about  enough  to  pay  for  their  board.     Clerks 
are  required  generally  to  board  themselves.     As  soon  as  they 
have  learned  the  trade — learned  to  be  a  good  salesman — they 
will  command  fair  wages,  and  not  till  then. 

146.  Ask  those  young  apprentices  what  wages  they  get  per 
month.      Why  so   much — barely  enough  to  pay  their  board — • 
to  say  nothing  of  clothes.     When  they  can  perform  a  good  job 
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in  a  skillful  and  workmanlike  manner,  they  expect  to  receive  good 
wages,  and  not  till  then.  But  how  is  it  with  farmers  ?  Why,  if 
a  man  or  boy  has  two  hands  and  two  feet,  and  is  as  stupid  as  an 
animal  with  long  ears,  and  if  he  don't  know  a  sickle  from  a 
cradle,  or  a  fanning-mill  from  a  thrashing  machine,  he  must  have 
his  twenty  or  more  dollars  per  month  of  twenty-six  days,  and  board, 
whether  he  can  perform  a  single  operation  in  the  field  or  barn, 
in  a  workmanlike  manner  or  not.  Can  he  harness  a  span  of  hors33 
correctly,  and  hitch  them  to  a  plow,  with  the  traces  of  the 
proper  length,  and  adjust  the  plow  to  run  right  ?  Not  one  in  a 
thousand  can  do  it.  But  he  wants  twenty  dollars  per  month  and 
board.  Can  he  sow  grain  evenly  ?  Never  sowed  any,  but  guesses 
he  could  sow  it.  Upon  trial  some  of  the  soil  has  nothing  on  it; 
while  in  other  places  the  grain  is  thrown  on  in  streaks  so  thickly 
that  there  will  be  little  but  straw.  Docs  he  know  how  to  mow  and 
cradle  ?  0,  yes.  And  upon  trial  he  can  do  it  as  well  as  a 
female  can  chop  wood.  Can  he  go  and  plow  a  field,  and  prepare 
it  for  a  hoed  crop,  and  plant  and  cultivate  it  in  a  farmer-like 
manner  ?  Yes,  if  he  has  a  skillful  boss  to  perform  those  parts, 
where  the  exercise  of  a  little  thought  or  mind  is  necessary.  Give 
such  men  good  tools  to  cut  cord  wood,  and  to  split  rails,  stakes, 
or  posts,  and  in  more  than  three-fourths  of  instances  they  will 
cut  but  little  more  than  enough  to  pay  for  their  board;  and,  for 
want  of  skill,  they  will  spoil  timber  enough  to  pay  a  skillful 
laborer  for  all  they  will  perform.  Can  they  make  a  good  under- 
drain  ?  The  number  of  those  who  can  do  it  is  as  few  as  the 
righteous  of  ancient  Nineveh.  But  twenty  dollars  per  month  and 
board,  cash,  must  come  from  some  source.  Tell  them  you  want  a 
board  or  a  rail  fence  built.  Can  they  build  it  ?  If  they  have  a 
skillful  foreman  to  show  them  where  and  how  to  dig  the  hol-.s,  to 
set  the  stakes,  and  to  do  every  part  that  requires  the  exercise  of 
a  little  thought  and  skill  they  can  do  it.  Can  they  shear  sheep  ? 
Not  a  bit  of  it.  Can  they  prune  fruit  trees?  0,  yes.  But  it 
will  be  performed  about  as  the  professional  fruit-grower  from  the 
.Emerald  Isle  pruned  a  young  orchard  for  his  employer.  "When 
asked  how  he  succeeded  in  pruning-,  he  replied,  "And  I  pruned 
none  at  all,  boss;  but  I  have  got  them  all  cutdownl" 
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147.  A  mechanic  in  a  machine  shop,  when  boring  out  wheels, 
or  fitting  up  the  bearings  of  journals,  is  required  to  do  his  work 
so  accurately  that  any  wheel  will  fit  any  journal,  in  a  workman- 
like manner.     And  if  he  bores  out  a  wheel,  or  turns  off  a  journal 
the  thickness  of  a  thin  piece  of  paper  too  much,  he  is  required 
to  pay  for  the  iron  of  which  they  are  made.     And  this  is  right. 
lie  receives  good  pay  for  doing  the  work  well;  if  he  spoils  it,  he 
ought  to  pay  for  it.     But  how  is  it  on  the  farm  ?     We  pay  an  in-, 
experienced,  unskillful,  and  awkward  laborer  twenty  dollars  per 
month  and  board,  to  plow  our  fields  in  a  workmanlike  manner. 
For  want  of  skill  the  team  is  stove  up  and  abused;  the  plowing  is 
performed  in  the  most  wretched  manner;  tools  and  implements 
are  smashed  up  as  if  they  were  the  property  of  a  belligerent 
enemy.     But  "  twenty  dollars  per  month  and  board,"  or  a  settle- 
ment.    If  there  were  no  more  good  management  and  skill  exer- 
cised in  other  kinds  of  business  than  we  uniformly  witness  in  farm- 
ing, most  of  our  tradesmen  and  mechanics  would  become  insolvent 
in  loss  than  one  short  year. 

THE   REMEDY  APPLIET>. 

148.  It  is  never  becoming  to  find  fault  with  a  person  con- 
cerning his  system  of  management  or  his  conduct,  unless  we  show 
inm  immediately  a  better  way,  and  also  how  he  may  improve  by 
availing  himself  of  the  advantages  which  this  better  way  proffers 
to  him.     Therefore  we  will  commence  at  the  very  foundation — 
the  root  of  the  matter.     In  the  first  place,  a  man  should  learn  his 
trade  before  he  thinks  of  becoming  a  farmer.     (See  What  a  Far- 
mer Should  Be,  in  the  Introduction  to  Vol.  I.)      He  should  learn 
how  to  work  any  farm  implement,  and  to  wield  any  tool,  in  a 
skillful  manner.     He  should  learn  to  make  a  practical  application 
of  the  principles  of  draft,  when  hitching  teams  to  any  implement, 
and  how  to  manage  any  kind  of  team.     Then  he  will  be  com- 
petent   to  decide    whether    a    workman  works    correctly,  and 
drives  right  or  not.     But  as  it  now  is,  not  one-half  of  the  pro- 
prietors of  farms  can  wield  tools,  and  work  implements,  and  per- 
form  certain  kinds  of  labor  any  better  than  awkward  men.  There 
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fore  they  are  not  competent  to  decide  concerning  a  mans  ability 
to  labor.  If  farmers  were  skillful  at  all  kinds  of  labor,  and  were 
masters  of  their  business  themselves,  they  would  be  prepared  to 
test  a  laborer's  ability,  and  to  teach  him  how  to  work  with  .-kill 
and  with  profit  to  his  employer. 

149.  In  the  next  place,  if  farmers  were  only  masters  of  their 
profession,  as  all  good  mechanics  and  tradesmen  are,  they  would 
be  competent  to  fix  some  standard — as  is  done  among  mechanics 
— whereby  to  regulate  a  laborer's  wages  according  to  his  ability. 
This  is  one  of  the  most  important  considerations  in  the  whole 
science  of  agriculture,  hi  order  to  be  a  successful  and  progressive 

farmer. 

HOW  MUCH  is  A  DAY'S  WORK? 

150.  When  Mr.  A.  employs  B,  and  agrees  to  pay  him  so  much 
per  day  or  month,  B.  agrees,  to  all  intents  and  purposes,  whether 
the  fact  is  or  is  not  mentioned  by  either  of  the  parties,  to  return  to 
A.  an  equivalent  in  labor  performed  for  the  money  received.     la 
other  words,  B.  virtually  affirms  that  he  is  competent  and  willing  to 
return  a  fair  equivalent  in  services  for  the  stipulated  wages.     This 
is  equitable,  fair,  just,  and  right.     Both  parties  agree  as  touching 
this  point.     Now,  then,  suppose  for  example  that  A.  manages 
to  defraud  B.  out  of  one-third  or  more  of  his  wages,  after  he  has 
performed  faithful  service  ?     Why,  you  exclaim,  "  That's  down 
right  knavery!"     All  right.     Now,  suppose  B.  don't  know  how  to 
put  his  tools  in  order,  nor  how  to  use  them  after  they  have  been 
put  in  order,   and,  consequently,  is  not  able  to  perform  half  a 
day's  work  in  a  day.     Or,  suppose  he  is  indolent,  always  tardy, 
always  quitting  work  before  the  proper  time,  and  never  appears 
to  care  whether  he  performs  a  good  day's  work  or  not.     "  Well," 
you  say,  "  we  must  expect  such  actions;  I  don't  know  as  there 
is  any  remedy  for  it." 

151.  There  is  a  remedy,  and  a  very  effectual  one  too,  for 
such — knavery  1  Yes,  that's  the  right  word — down  right  knivery ! 
It  is  as  great  a  moral  evil  for  a  man  to  agree  to  do  right,  and  to 
be  honest  and  faithful,  and  then  not  to  do  it,  and  thus  cheat  his 
employer,  as  it  is  for  his  employer  to  cheat  him.     Thousands  upon 
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thousands  of  laborers  cherish  no  other  idea,  concerning  an  equiv. 
alent  for  their  wages,  than  "  to  keep  a  going  or  k3ep  a  doing." 
"  I  did'nt  agree  to  do  so  much  work,"  says  a  laborer,  "  I  am 
only  required  to  keep  a  going!"  Illustrious  stupidity.  But  far- 
mers alone  are  to  blame  for  such  erroneous  notions  concerning 
labor;  and  if  they  were  masters  of  their  employment,  laborers 
would  soon  learn  that  they  would  receive  pay  according  to  the 
,  labor  performed,  and  not  according  to  the  time  that  they  squander 
away  in  doing  little  or  nothing. 

152.  But,  how  much  is  a  day's  work?  A  day's  work  is  the 
amount  of  labor  that  a  man  of  ordinary  .strength  can  perform, 
who  can  handle  his  tools  skillfully,  and  labors  faithfully  during 
working  hours.  This  is  a  day's  work,  at  any  kind  of  labor.  In 
mowing  grass,  for  example,  if  it  is  not  down,  and  not  very  heavy, 
a  man  can  cut  from  two  to  three  acres  in  a  day,  if  he  knows  how 
to  put  his  scythe  in  order.  The  writer  Could  do  it,  and  did  do  it 
when  he  was  only  fifteen  years  old,  and  is  able  to  do  it  with  ease 
at  the  present  writing.  But  if  grass  were  lodged,  more  or  less, 
a  man  might  labor  hard  and  be  able  to  cut  not  more  than  half  an 
acre.  Thus  it  is  with  almost  every  kind  of  farm  labor.  And 
we  have  made  these  suggestions  that  proprietors  of  farms  may 
investigate  this  subject,  and  thus  obtain  a  more  correct  under- 
standing of  what  constitutes  a  day's  work  at  any  kind  of  labor. 
Every  farmer  ought  to  be  so  familiar  with  every  branch  of  manual 
labor  as  to  be  able  to  decide  at  a  glance  whether  a  man  has  per- 
formed a  day's  work  or  not.  And  if  every  farmer  were  master  of 
his  business,  could  put  his  tools  and  implements  in  good  order, 
and  could  handle  them  with  dexterity  and  skill,  indolent  and  dis- 
interested laborers  would  soon  learn  that  they  could  not  impose 
on  farmers  as  they  now  clo.  And  the  result  would  be,  farmers 
would  get  their  work  done  much  cheaper,  better,  more  promptly, 
and  with  far  less  anxiety  and  perplexity  than  they  now  meet 
with.  I  have  known  farmers  who  did  not  know  how  much  a  day's 
work  is,  to  censure  laborers  when  they  had  worked  faithfully,  and  to 
commend  them  when  they  had  labored  very  unfaithfully.  These 
considerations  suggest  to  us  why  it  costs  some  farmers  twice  as 


76  THE  YOUNG  FARMER'S  MANUAL. 

much  as  it  does  their  neighbors  to  cultivate  the  same  number  of 
acres  of  land  on  which  the  same  crop  is  raised. 

SUCCESS    WILL  DEPEND  ON  MANAGEMENT. 

153.  After  reading  all  the  best  book^:  after  obtaining  the 
best  tools  and  farm  implements;  and  after  consulting  the  be3t 
authorities  for  carrying  on  farming  operations,  success  will  de- 
pend on  a  man's  general  management.     It  is  the  manigf.mcnt — - 
management  first,  management  last,  as  well  as  the  best  of  manage- 
ment intermediately,  and  collaterally — that  crowns  a  fanner's 
labors  with  success.    This  will  involve  every/king  when  taken  in  one 
harmonious  combination — the  management  of  the  soil  and  the  man- 
agement of  stock;  the  management  of  crops  and   the  manage- 
ment of  manure;  the  management  in  the  field,  and  the  management 
within  doors;  the  management  in  the  kitchen,  and  the  manage- 
ment with   laborers  and  with  hired  girls;  and   last — bat  most 
difficult  and  important  of  all — will  be  the  right  management  of  the 
loving  wife  and  the  darling  babies. 

154.  If  a  farmer  does  not  possess  the  faculty  of  being  a  good 
manager  in  every  department  of  his  business,  it  will  be  the  height 
of  folly  to  cherish  the  idea  that  he  is  going  to  be  successful  as  a 
farmer.     In  order  to  be   able  to  manage  a  farm  as  it  should  be, 
a  farmer  needs  more  experience — more  discipline — more  prac- 
tice— more  of  an  investigating  spirit — and  more  rigid  drilling  in  his 
business  than  a  general  does  in   military  tactics,  to  be  able  to 
manage  an  army  of  soldiers.     Let  ms  reiterate  this  thought;  and 

let  every  young  farmer,  as  well  as  old  one —write  down  this 

maxim  in  large  letters,  and  place  it  where  he  can  read  it  when 
his  hands  are  laboring — your  success  will  depend  on  your  manage- 
ment.    In  order  to  give  practical  illustration  of  some  of  our  ideas 
on  good  management,  we  copy  a  short  communication  which  was 
penned  several  years  ago  for  the  Country  Gentleman : 
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GOING  TO  THE  FIELD    TO  WORK. 

"A  string  in  your  button-hole,  pin  on  yourcIcevO, 
A  knife  in  your  pocket,  to  whittle  and  cleave, 
A  wrench  and  a  hatchet,  a  nail  uiv)  a  bit, 
And  a  little  acumen  to  make  them  all  fit." 

EDWARD3. 

155.  One  of  the  standing  and  offc-repeated  mixims  of  my 
father  to  his  sons  and  those  in  his  employ  was — "  Never  go  away 
from  home,  even  on  a  pleasant  day,  without  an  overcoat;  and 
never  go  into  the  woods  with  a  team  without  an  axe."  This  pre- 
cept was  well  endorsed  by  his  inflexible  cximplein  both  respects; 
and  many  times,  that  apparently  needless  overcoat,  which  sun 
and  skies  and  the  ever-changing,  but  now  pleasant  weather, 
assured  us  would  be  nothing  but  a  burden  to  us,  has  proved  to  be 
a  source  of  great  comfort;  and  that  faithful  axe,  which  was  car- 
ried to  the  woods  and  back  again,  many  times  without  needing 
it,  often  saved  an  hour's  work.  Turning  these  suggestions  to  a 
good  account,  I  have  many  times  when  hauling  timber  or  wood, 
nearly  a  mile  from  the  workshop,  found  that  a  bit  of  twine,  or  a 
nail  in  my  pocket,  has, enabled  me  to  move  along  with  my  load, 
making  only  a  few  minutes'  delay.  Also,  when  the  team  goes  to 
plowing,  for  instance,  in  a  distant  field,  one  of  my  rules  is  to  hitch 
to  the  stone  boat  and  take  along  an  extra  plow  point,  axe, 
wrench,  hammer,  a  few  nails,  a  billet  of  tough  wood,  a  piece  of 
old  boot  leg,  a  piece  of  twine  and  the  water  jug;  for  I  find  that, 
as  a  general  tiling,  my  hands  always  want  a  drink  soon  after 
they  reach  a  distant  field.  Therefore  I  have  them  "  call  the  roll," 
when  about  starting  for  the  fields,  so  that  half  an  hour  or 
more  of  precious  weather  in  seed  time  may  not  be  lost.  I  do 
not  advocate,  or  practice,  tying  up,  and  toggling  harnesses  and 
tools  and  implements,  except  pro  tern.  No  man  is  able  to  tell 
whether  his  tools  and  implements  will  or  will  not  give  out,  when 
we  would  not  have  a  team  obliged  to  stand  idle  an  hour  for  one 
dollar.  Suppose  the  plow  point  should  strike  a  fast  stone  and 
break,  and  another  is  not  at  hand.  That  hour,  or  half  day 
during  which  the  team  was  idle,  waiting  for  another  plow  point, 
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may  bring  a  very  important  job  within  half  a  day  of  being  ready 
for  a  heavy  rain.  Farming  operations  are  often  at  the  mercy  of 
storms  ;  and  I  have  often  heard  farmers  say  with  deep  regret, 
"  Could  I  have  had  two  hours,  or  half  a  day  more,  before  this 
heavy  rain  came  on,  that  fisld  of  grain  might  have  been  harrowed 
in,  when  it  would  have  been  worth  many  dollars  more  than  it 
will  be  now."  I  remember  of  meeting  with  a  teamster,  with  a 
load  of  lumber — several  miles  from  home — who  had  just  broken 
an  iron  loop  in  one  of  the  hamas.  Tie  was  about  unhitching  to  go 
home,  as  he  had  nothing  in  the  shape  of  a  string  to  tie  up  his 
broken  hames.  Recollecting  how  I  got  out  of  a  snow  drift  once 
with  a  load,  by  using  a  few  of  the  long  hairs  of  Doll's  tail  in  the 
place  of  a  broken  cockeye  of  the  trace,  a  few  of  those  strong 
hairs  soon  repaired  his  broken  hame,  and  thus  saved  him  a  half 
day  in  returning  after  his  load. 

REQUISITES   OF  A  SUCCESSFUL    FARMER  SUMMED   UP. 

156.  It  requires    a   very  smart  man  for  a  successful  farmer. 
With  all  the  money  and  agricultural  books,  and  farm  implements, 
and  good  farms  in  the  world,  it  will  be  impossible  to  make  a  suc- 
cessful farmer   of  a   numbskull.     lie    may  be   wrought  into  a 
minister — for  the  Almighty  often  chooses  "  the  foolish  things  of 
this  world  to  confound  the  wise," — but  were  he  to  live  coeval 
with  Methuselah,  he  would  be  obliged  to  emigrate  to  a  new  farm 
every  thirty  years,  just  as  multitudes  of  men — not  farmers — now 
do,  by  going  to  a  new  country  to  avoid  starvation. 

157.  The  first  crowning  requisite  of  a  successful  farmer  is  a 
correct  understanding  of  agriculture  in  all  its  branches.     This 
involves  almost   everything,  that  we  can  mention,  which  is  con- 
nected with  the  subject.     He  requires  knowledge  to  make  a  selec- 
tion of  the  best  animals,  that  arc  best  adapted  to  the  soil  and 
its  productions;  cultivating  a  rotation  of  crops  which  arc  best 
adapted  to  the  soil;  maintaining  the  fertility  of  the  soil,  by  under  • 
draining  that  which  is  excessively  wet;  and  thorough  pulveriza- 
tion and  fertilization  with  materials  which  the  farm  affords;  and 
laying  all  the  plans  for  out-door  and  in-door's  labor  in  such  a 


THE  YOUNG  FARMER'S  MANUAL.  79 

manner  that  everything  will  be  attended  to  in  good  time,  and 
without  one  interfering  with  the  other.  "Then,"  says  J.  J. 
THOMAS  in  Annual  Register,  "  the  business,  instead  of  being  re- 
pulsive as  it  so  frequently  is  to  many  of  our  young  men,  would  be 
attended  with  real  enjoyment  and  pleasure.  But  success  must 
not  be  expected  without  industry  and  diligence.  Labor  must  be 
the  motto,  and  work  the  watchword." 

158.  My  own  practice  always  was  to  keep  to  work  every  day. 
When  I  could  earn  but  twenty-five  cents  per  day — work.     When 
fifty — work.     When  one  dollar,  or  five  dollars,  or  eight  dol- 
lars, I  always  kept  working  at  improvements  on  the  farm,  or  at 
tools  and  implements  in  the  shop.     But  at  the  most  busy  season 
of  the  year,  I  always  found  time  every  day  to   do  something 
towards  keeping  the  mind  active  and  thoughts  clear.     All  the 
hard  work  that  I   ever  performed,  and  I  know  I  have  "  done  a 
heap  of  it,"  never  injured  me.     But  bad  habits  have.     And  it  is 
the  bad  habits,  not  the  labor  on  a  farm,  that  tires  out  and  breaks 
down  so  many  men.     Therefore  good  habits,  with  a  knowledge  of 
one's  business,  will  constitute  the  crowning  concomitant  among 
the  first  and  the  last  requisites  of  a  successful  farmer. 

WATCHING   FOR    IMPROVEMENTS. 

159.  My  own  practice  always  has  been  to  take  practical  ob- 
servations with  refeience  to  various  improvements  on  my  farm, 
not  only  with  reference  to  draining  and  improvement  of  soil,  but 
in  adapting  different  crops  to  a  given  soil;  and  the  very  best  time 
to  do  this  I  always  found  to  be  when  the  soil  was  being  plowed, 
and  when  the  crops  were  being  harvested.     For  example,  when 
plowing,  sometimes  there  would  be  a  wet,  springy  place  in  a  cer- 
tain part  of  the  field  that  required  uuderdraining.     Now,  by  ob- 
serving where  the  water  came  from  when    the  soil  was  being 
plowed,  I  could  often  determine  where  a  drain  could  be  made  that 
would  save  a  great  many  dollars'  worth  of  drain,  if  it  were  made 
without  knowing  where  the  water  came  from  that  rendered  a 
large  spot  so  wet.     Stakes   would  then  be  set   where  the  drain 
should  be  made.     Then,  when  the  time  arrived  for  making  the 
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drain,  I  always  knew  exactly  where  to  make  it,  where  it  would 
drain  the  soil  most.  Another  way  in  which  I  was  accustomed  to 
watch  for  improvements  was,  both  when  plowing  and  harvesting, 
to  notice  particularly  the  poor  as  well  as  the  rich  spots,  and  drive 
down  stakes  at  their  borders.  Then  I  always  knew  exactly  where 
to  apply  fertilizing  material,  and  where  more  was  needed.  I 
have  my  mind  on  portions  of  certain  fields  to  which  I  never 
allowed  a  handful  of  fertilizing  material  to  be  applied  during  the 
sixteen  years  that  it  was  cultivated,  from  which  a  crop  was  re- 
moved every  year;  and  while  other  portions  of  the  field  were 
very  highly  manured,  and  extra  pains  taken  to  make  them  yield 
a  crop  about  equal  to  the  unmanured  portions,  still  these  un- 
manured  parts  would  yield  more  than  double  the  amount  that 
would  grow  where  manure  was  applied.  In  addition  to  the  fore- 
going suggestions,  every  farmer  should  keep  a  vigilant  eye  on 
growing  crops  at  all  times,  and  watch  the  effects  of  underdrain- 
ing,  deep  plowing,  shallow  plowing,  thick  and  thin  seeding,  as 
well  as  everything  else  that  tends  to  reflect  light  on  his  occupa- 
tion, and  to  render  his  labor  lighter,  his  forces  more  effective,  his 
crops  heavier,  and  his  farm  more  valuable. 

PRACTICAL  MAXIMS   FOR   YOUNG  FARMERS. 

160.  Many  farmers  do  not  know  when  they  are  really  doing 
well;  and  many  times,  when  they  have  made  an  excellent  begin- 
ning, and  are  in  a  fair  way  to  make  a  good  mark  in  life,  and  to 
distinguish  themselves  as  excellent  farmers,  will  "  sell  out."  If  a 
man  is  doing  well,  he  ought  to  know  it.  And  if  he  is  not  doing 
well,  he  should  satisfy  himself  that  he  can  better  his  condition  by 
selling  his  farm.  Stick  to  your  farm;  and  if  you  have  a  good 
location,  do  not  sell  out  expecting  to  better  it  because  you  are 
offered  a  good  price.  If  your  neighbors  can  make  farming  pay  on 
your  farm,  resolve  that  you  can  do  it  as  well  as  they  can.  The 
Country  Gentleman  says:  "Do  not  change  farms  often;  for  by  so 
doing  you  can  carry  out  no  definite  system  of  improvement.  An 
excellent  farmer  may  spend  several  years  on  a  farm  before  he  will 
be  able  to  determine  what  system  of  farm  management  he  had 
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better  adopt,  and  which  will  be  best  adapted  to  his  soil.  Do  not 
begin  to  improve  till  you  have  a  general  plan  of  what  you  wish 
to  do;  to  do  so  would  be  like  commencing  to  get  out  timbers  for 
a  house  before  you  know  its  length  and  breadth.  Unless  your 
crops  arc  good  ones,  sow  less  and  plow  better.  Lay  out  a  system 
of  improvements  for  your  farm  and  buildings;  and,  as  your  means 
permit,  carry  these  plans  out.  Do  not  enter  upon  speculation  with 
other  people's  money,  or  your  own,  unless  you  see  cloarly  that  you 
will  make  profits;  and  even  then  do  not  do  it  to  the  neglect  of 
your  farming.  Do  not  mortgage  your  farm  for  money  to  buy 
goods;  very  few  men  can  enter  the  mercantile  business  without 
training  for  it,  and  not  become  bankrupt.  Do  not  buy  fancy  stock 
and  pay  fabulous  prices,  on  the  spur  of  the  moment,  or  without 
knowing  why  you  want  it,  and  how  you  are  to  make  the  invest- 
ment profitable.  Do  not  keep  poor  stock  when  you  can  keep  good 
at  the  same  expense,  and  with  four  times  the  profit.  Do  not 
change*  your  kind  of  farming,  because  what  you  raise  this  year  is 
low-priced,  for  that  which  is  high.  Ten  chances  to  out  your  crop  will 
be  up  next  year,  and  that  which  is  up  now  will  then  be  clown.  Do 
not  try  to  grow  those  crops  for  which  your  farm  is  not  well  adapted- 
Resolve  that  your  farm  shall  be  a  profitable  one,  if  industry  and 
good  management  will  make  it  so.  Invest  your  surplus  earnings 
in  making  such  improvements  as  will  add  to  the  profit,  appearance, 
and  convenience  of  your  farm.  When  you  make  experiment?,  sc3 
that  you  keep  within  the  laws  of  nature.  These  are  the  farmer's 
helps.  Make  such  experiments  as  appear  to  be  reasonable,  no 
matter  what  your  neighbors  say.  Make  yourself  thoroughly  ac- 
quainted with  the  principles  of  agriculture,  and  be  guided  by 
them.  Do  not  keep  more  stock  on  your  farm  than  you  have  plenty 
of  pasture  for.  Never  enlarge  your  farm  when  half  of  it  is  not  half 
cultivated.  If  you  own  more  land  than  you  can  till  well,  are  in 
debt,  or  need  funds  to  make  necessary  improvements,  sell  part  of 
your  farm,  and  use  the  money  to  pay  your  debts,  and  make  your 
improvements.  Never  borrow  money  to  build  a  showy  house, 
when  a  less  pretentious  one  would  answer  better;  and  never  lend 
money  when  you  have  poorly  tilled  land  to  improve. 
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161.  This  is  a  great  error  with  American  farmers — to  build 
such  spacious    dwelling  houses,   and  very    small    outbuildings. 
There  is  but   little  danger  that  a  farmer  will  erect  outbuildings 
too  capacious.     But  the  common  practice,  which  prevails  all  over 
our  country,  of  building  so  much  house  room,  that  cannot  be 
used  to  any  kind  of  advantage,  and  launching  into  debt  for  it,  as 
thousands  of  young  fanners  are  accustomed  to  do,  is  a  practice 
th.  ,t  cannot  be  denounced  iu  too  strong  terms.      Enct  a  plain, 
cheap,  and  comfortable  dwelling  house  first;  and  use  up  all  money 
that  is  accumulated  from  year  to  year  in  carrying  out  improve- 
ments in  the  field,  instead  of  putting  it  on  interest.     Solomon  says 
(Prov.  xxiv.  27.):  "Prepare  thy  work  without,  and  raake  it  fit 
for  thyself  in  the  field,  and  afterwards  build  thy  house."     Re- 
member  that  a  thousand  dollars  invested  in  large  parlors  and 
costly  furniture  will  increase  the  amount  of  a  farmer's  taxes  a 
great  many  dollars;    whereas    had  that  sum  bsen  invested   in 
erecting  necessary  outbuildings,  and  iu  improving  the  live  stock 
of  the  farm,  and  in  improving  the  fertility  of  the  soil,  which 
would  render  the  farm  really  more  valuable,  his  taxes  would  be 
comparatively  less.     Let  me  reiterate  this  caution,  not  to  erect 
costly  dwelling  houses  until  the  farm  has  been  brought  to  such  a 
degree  of  fertility  as  will  be  in  keeping  with  an  expensive  dwell- 
ing house.     (See  Vol.  I.,  p.  24.) 

THE  PRACTICAL  ADVANTAGES  OF  MOMENTUM. 

162.  Our  apology  for  introducing  momentum  is,  that  former 
writers  have  not  discussed  its  practical  advantages   to  farmers. 
Momentum    is    the   force    of    motion.      Philosophy    teaches 
us  that  if  two  bullets,  for  example,  one  weighing  one  pound, 
and  the  other  ten  pounds,  were  to  strike  each  other  squarely 
when   the   one    pound   bullet    was    moving    ten    times    faster 
tlian  the  large   one,   they    would  both  be  brought  to  a  dead 
stand  still,  and  would  drop  to  the  ground.     The  theory  on  this 
point  is  correct ;  but  it  would  fail  in  practice  on  account  of  the 
elasticity  and  compressibility  of  matter.     The  large  bullet  would 
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be  indented  a  little,  while  the  small  one  would  be  very  much 
flattened,  and  carried  with  the  large  bullet  in  its  course. 

163.  An  excellent  illustration  in  practice  is  furnished  in  driv- 
ing slim  nails  into  the  tough  hoofs  of  animals.  With  a  very  light 
hammer,  by  which  the  momentum  is  obtained  by  a  quick  and 
swift  motion,  the  nails  aro  driven  in  with  no  difficulty,  when  not 
a  single  one  could  be  drivan  with  a  heavy  hammer,  whose  mo- 
mentum would  be  exactly  equal  to  the  momentum  of  the  small 
hammer.  And  this  holds  good  when  driving  nails  into  hard 
wood,  where  they  are  liable  to  double  up  after  they  have  entered 
but  a  short  distance.  With  a  light  hammer  they  can  be  driven; 
but  with  a  heavy  one  they  will  double  up  when  the  momentum 
of  both  hammers  is,  in  theory,  the  same.  When  a  man  drives  a 
stake  into  the  ground  on  account  of  the  elasticity  and  compres- 
sibility of  matter,  he  cannot  do  it  with  a  light  hammer,  because 
the  wood  will  batter  up  so  badly.  Therefore,  he  takes  a  heavy 
hammer;  and  by  means  of  the  momentum  of  a  heavy  body 
moving  slowly,  he  performs  what  he  could  not  do  with  a  light 
body  moving  rapidly.  When  a  sleigh  or  wagon  is  frozen  fast  to 
the  ground,  instead  of  taking  a  hammer  or  some  light  body  to 
knock  it  loose  with  a  quick  blow,  which  would  damage  some  por- 
tion of  it,  we  takj  a  pices  of  timber  as  large  as  we  can  handlo3 
and  thus,  by  the  momentum  of  a  heavy  body  moving  slowly,  we 
accomplish,  without  injuring  anything,  that  which  could  not  bo 
done  with  a  light  body  when  wielded  quickly. 

THE    PROPER    MECHANICAL     CONSTRUCTION    OB1    TOOLS    AND 
IMPLEMENTS. 

164.  There  is  no  more  important  principle  in  agricultural 
dynamics  than  a  correct  understanding  of  the  most  proper  weight 
for  every  tool  and  implement.  Mechanics,  who  make  the  tools, 
as  well  as  the  farmers  who  use  them,  should  understand  correctly 
the  difference  between  accomplishing  a  certain  result  by  means  of 
muscular  force  only,  or  chiefly  by  the  momentum  of  a  tool.  In 
turning  a  fanning  mill,  for  example,  the  force  required  is  entirely 
muscular — the  power  of  the  arms.  We  cannot  avail  ourselves  of 
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any  aid  by  using  a  balance  wheel  on  the  journal  of  the  fans.  But 
a  balance  wheel  of  thirty  or  forty  pounds  on  the  journal  with  the 
crank  would  enable  a  man  to  turn  it  with  less  fatigue  to  his 
arms.  This  is  on  the  same  principle  that  a  man  can  turn  a  jour- 
nal having  a  wheel  or  a  grindstone  on  it  that  weighs  one  hundred 
pounds,  when  no  one  is  grinding,  with  much  less  fatigue  than  he 
can  turn  nothing  but  the  journal,  because  the  momentum  of  the 
wheel  will  aid  the  muscles  of  the  arm  in  raising  the  crank 
at  every  revolution.  (Read  about  A  Grindstone — How  to 
Select,  How  to  Hang  It,  Yol.  I.  p.  374.)  But  the  .smaller  and 
lighter  a  grindstone  is  the  less  muscular  force  will  be  required  to 
turn  it  while  one  is  grinding,  unless  he  turns  it  with  a  treadle. 

1G5.  We  attach  balance  wheels  to  straw  cutters,  corn  shellers, 
root  cutters  and  saws,  for  the  purpose  of  accumulating  the  force, 
or  of  doing  by  the  momentum  of  the  ttheel  what  could  not  be 
done  by  muscular  force  alone.  But  the  error  that  I  desire  to  point 
out  here  is,  in  making  balance  wheels  too  heavy.  There  is  a 
great  efficiency  in  a  balance  wheel  when  it  is  not  too  heavy  in  pro- 
portion to  the  force  employed  to  turn  it  at  a  given  velocity.  If, 
for  example,  a  wheel  weighing  one  hundred  pounds  be  attached 
to  a  circular  saw  driven  by  two  horses  at  the  rate  of  ten  or 
twelve  hundred  revolutions  per  minute,  the  momentum  of  that 
wheel,  in  connection  with  the  muscular  force  of  the  horses,  will 
operate  very  effectively  in  sawing  wood.  But  as  the  wheel  is 
much  lighter  than  this,  it  will  not  accumulate  so  much  of  the 
force  of  the  horses.  And  if  it  be  increased  in  weight,  the  in- 
creased weight  will  absorb  too  large  a  portion  of  the  muscular 
force  to  keep  it  in  motion. 

166.  Balance  wheels  are  put  on  hand  corn-sliellers  many  times 
twice  as  heavy  as  they  should  be,  because  they  absorb  much  of 
the  effective  muscular  force  of  the  person  who  turns  them.  \Vhen 
a  man  cannot  tell  when  an  ear  is  being  shelled,  the  wheel  is  too 
heavy.  A  wheel  may  be  heavy  enough  to  absorb  all  the  muscular 
force  to  put  a  machine  in  motion,  so  that  it  will  do  little  or  no 
work  at  all.  A  cylinder  of  a  thrashing  machine  is  a  modification 
of  a,  balance  wheel.  The  momentum  of  a  cylinder  and  spikes' 
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does  the  thrashing.  Now,  if  a  heavy  cylinder  be  used  with  a  two 
horse  machine,  all  of  the  effective  muscular  force  of  the  horses  will 
be  absorbed  in  driving  the  cylinder  fast  enough  to  thrash  grain 
clean.  When  I  was  a  young  man  I  made  a  turning  lathe  to  be 
driven  by  hand  or  a  treadle.  The  wooden  driving  wheel  was 
about  five  feet  in  diameter,  and  would  weigh  about  one  hundred 
and  thirty  pounds.  I  could  drive  it  with  one  foot,  and  turn  at 
the  same  time  with  ease.  Many  people  told  me  that  my  driving 
wheel  was  not  large  enough  nor  heavy  enough,  and  that  a  larger 
and  heavier  wheel  would  run  as  easy  again  as  that  light  one.  So 
I  procured  another  wheel,  seven  feet  in  diameter,  that  would 
weigh  over  two  hundred  pounds,  and  hung  it  where  the  light  one 
was.  But,  to  my  great  sm'prise,  it  required  all  my  leg-power  to 
simply  get  up  motion  high  enough  for  turning,  and  I  could  do 
nothing  at  all  with  it.  It  was  too  heavy  for  the  muscular  force 
employed  to  turn  it. 

THE  CORRECT  WEIGHT  OF  TOOLS  AN1?  IMPLEMENTS. 

167.  When  labor  is  performed  by  means  of  muscular  strength 
only,  the  lighter  tools  and  implements  can  be  made  with  con- 
sistent strength  the  better  they  will  be.  Read  about  the  Shovel 
and  Spade,  Vol.  I.  p.  238.  As  nothing  can  be  effected  by  the 
momentum  of  the  shovel  and  spade,  the  lighter  they  are  the  better 
they  will  be,  if  sufficiently  strong.  So  it  is  with  pitch  forks, 
hand  rakes,  grain  sickles,  corn  cutters,  and  many  other  tools 
which  are  worked  with  muscular  force  only.  These  should  always 
be  made  as  light  as  possible,  with  consistent  strength.  Tiie 
grass  scythe  and  snath,  the  grain  cradle  and  the  broad  hoe,  are 
tools  whose  efficiency  depends  almost  entirely  on  the  muscular 
force  that  wields  them.  The  momentum  of  a  broad  hoe  does  not 
amount  to  much.  Therefore  the  lighter  it  is  the  less  a  man  will 
feel  fiitigued  in  using  it.  The  efficiency  of  a  grain  cradle  will 
depend,  in  a  very  limited  degree,  on  its  momentum.  But  they 
are  made  so  heavy  almost  always,  that  more  is  lost  by  unneces- 
sary fatigue  in  handling  them  than  is  gained  by  the  momentum 
of  a  heavy  cradle.  Grass  scythes  are  worked  almost  entirely  by 
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muscular  force.  Therefore  let  them  be  as  light  in  every  part  as 
is  possible  with  the  strength  required.  See  thu  article  on  How  to 
Grind,  Hang,  and  Use  Grass  Scythes  and  Cradle  Scythes,  fully  ex- 
plained and  illustrated  on  p.  382  of  Vol.  I. ;  also  read  the  chapter 
on  Edge  Tools,  p.  369,  Vol.  I.  When  any  tool  is  only  une  pound 
too  heavy  to  be  equal  to  the  muscular  force  that  wields  it.  that 
unnecessary  pound  will  operate  against  the  efficiency  of  it.  Every 
farmer  should  make  himself  familiar  with  the  strength  of 
materials  in  constructing  farm  implements,  and  always  aim  to 
have  them  made  as  light  as  will  subserve  the  purpose  for  which 
they  are  designed. 

168.  Wheel  vehicles,  lumber  wagons  and  carts,  are  almost 
always  made  one,  two,  or  three  hundred  pounds  heavier  than  is 
necessary  for  the  strength  required.     This  unnecessary  weight  is 
a  nuisance,  because  it  absorbs  so  much  of  the  effective  muscular 
force  of  the  team.     This  is  particularly  true  concerning  ox  carts 
and  ox  sleds.     They  are  often  heavy  enough  for  a  team  without 
any  load  on  them.  Plows,  horse  hoes,  and  wheel  cultivators  have 
been  very  greatly  improved,  as  it  respects  their  correct  weight, 
and  still  there  can  be  quite  as  much  improvement  made  in  many 
of  them  as  has  already  been  made.     The  momentum  of  a  plow 
does  not  amount  to  anything  towards  drawing  it — consequently 
the  tens  of  unnecessary  pounds  of  iron  and  wood  that  are  worked 
into  them,   in  places  where  it  only  increases  the  weight,  thus 
absorbs    the   effective    force  of    the  team.      (See    Light  and 
Heavy  Plows  in  the  chapter  on  Plowing.)     We  trust  that  these 
random  suggestions  will  induce  farmers  to  think  and  to  investi- 
gate the  principles  of  mechanics  and  of  agricultural  dynamics, 
and  thus  have  their  tools  and  implements  made  of  the  most  cor- 
rect weight,  as  well  as  form,  to  secure  the  greatest  effective  force 
when  they  are  in  operation. 

AM   AGRICULTURAL    SER1IOX. 

169.  "If,  therefore,   ye  have  not  been  faithful  in  the  un- 
righteous mammon,  who  will  commit  to  you  the  true  riches  ?" 
Luke  xvi.  11.     Mammon  means  worldly  possessions,  such  as  real 
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estate,  farms  and  their  appendages,  and  tli3  live  stock  of  a  farm. 
The  true  riches  means  the  pleasures,  the  happiness;,  and  the  endur- 
ing enjoyment  which  are  reserved  for  those  who  love  and  serve  tho 
Lord  in  this  world.  Thus  the  apostle,  says :  "  Eye  hath  not 
seen,  nor  ear  heard,  neither  have  entered  into  the  heart  of  man 
the  things — the  true  riches — which  God  has  prepared  for  them 
that  love  him."  1  Cor.  ii.  9.  The  true  riches  may  mean  eternal 
life;  and  the  expression  stands  in  contra  distinction  to  mammon 
of  unrighteousness,  or  the  things  which  constitute  worldly  po,> 
sessions. 

170.  The  argument  made  use  of  in  the  text  by  the  Son  of 
God  is,  that  if  a  man  has  been  unfaithful  in  his  business,  or  in 
the  management  of  hi?  earthly  affairs,  he  would  be  rejected  in 
the  next  world  from  holding  any  position ;  because  he  had  bean 
un-faithful  in  managing  the  affairs  of  others — which  is  emphatically 
true  of  a  farmer.  He  is  only  a  trustee  or  a  steward,  or  agent  to 
manage  a  farm  for  a  few  years.  It  is  not  his.  It  is  only  entrusted 
to  him  to  cultivate — to  improve  by  art — to  embellish;  and 
to  make  it  a  source  of  comfort  to  himself  while  he  remains  trus- 
tee or  manager  of  it;  and  then  to  leave  every  part  of  it  as  good 
as  he  found  it.  Hence  the  words  of  the  text:  "  If  you  have  not 
been  faithful  in  managing  your  worldly  possessions,  or  unrighteous 
mammon,  who  will  commit  to  you  the  true  riches  ?"  Or,  as  tho 
Great  Superintendent  of  agriculture  will  not  commit  to  you  any 
heavenly  possessions,  because  you  have  been  so  unfaithful  in  the 
management  of  your  farming  operations,  who  do  you  expect  will 
do  it  ?  If  you  forfeit  all  claim  to  any  inheritance  by  your  u  :- 
faithfulness  in  little  affairs,  in  the  management  of  a  farm,  f.>: 
example,  when  you  are  done  with  the  unrighteous  mammon,  aul 
go  up  to  the  throne  of  the  great  Agriculturist,  with  the  expec- 
tation of  receiving  anything  that  h?  has  promised  to  the  faithful 
in  this  world,  you  will  meet  with  a  sad  disappointment;  because 
the  Almighty  will  not  commit  to  unfaithful  men  the  true  ric'::.-s 
of  his  dominion.  And  if  he  who  is  the  sole  possessor  and  king 
refuses  to  commit  anything  to  your  trust,  "  who,"  says  Jesus, 
"  will  do  it  V'  This  was  his  affectionate  way  of  telling  his  dis- 
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ciples  by  asking  them  a  question,  that  if  they  were  unfaithful  in 
the  management  of  their  earthly  affairs  or  farms,  God  would  be- 
queath the  inheritance  that  was  designed  for  them  to  others  who 
had  been  faithful  in  little  things.  We  see  from  this  subject 

THR  DUTY  OP  A   FARMER  TO   KEEP  HIS  SOIL  GOOD. 

171.  A  farmer  is  a  trustee,  or  a  steward.     His  great  Em- 
ployer has  committed  a  charge  to  him,  and  said:  "  Occupy  till 
I  remove  you.     Raise  whatever  crops  you  choose;  but  keep  the 
soil  in  as  good  a  state  of  fertility  as  it  was  when  you  received  it. 
The  soil  is  to  support  those  who  will  come  after  you.     It  is  the 
worst  kind  of  robbery  to  take  crop  after  crop  of  grain  off  a  farm, 
and  do  nothing  towards  repairing  the  waste.     He  who  recklessly 
adopts  a  bad  system  of  husbandry  not  only  wrongs  himself  but 
is,  guilly   of  great  injustice   to  his    successsors.     The    Creator 
works  by  means;  and  he  will  not  restore  impoverished  soils  by  a 
miracle.     If  a  farmer,  by  bad  husbandry,  injures  the  fertility  of 
his  soil,  he,  and  those  who  come  after  him,  must  suffer  the  damage 
resulting  from  his  abuse  of  the  resources  of  the  farm.     It  Is 
therefore  the  solemn  duty  of  every  man  to  try  to  keep  his  soil  in 
a  good  state  of  fertility,  by  means   of  the  manurial  resources 
which  it  affords.     If  he  does  as  well  as  every  farmer  miy  do,  the 
day  will  soon  dawn  when  our  grass  fields  will  yield  two  spears 
where  only  one  grows  now;  and  all  our  crops  of  cereal  grain  will 
be  increased  at  least  two-fold.     Every  farmer  can  do  this  in  a 
few  years  by  simply  commencing  a  renovating  system;  blunder 
draining,  manuring,  and  growing  crops  in  rotation.     Let  young 
farmers  resolve  to  leave  their  soil  in  a  better  state  of  fertility  than 
they  received  it.     Then  they  will  have  the  satisfaction  of  knowing 
that  they  have  been  "  faithful  in  the  unrighteous  mammon." 

HOW  TO   REXT   A   FARM. 

172.  The  correct  way  to  arrive  at  a  fair  price  for  both  par- 
ties is  the  following  :  add  the  value  of  the  cultivated  land  and 
buildings  to  the  value  of  th3  stock  an'J  tools.     If  a  renter  havo 
no  benefit  of  wood  land,  the  growth  of  timber  and  increasing 
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value  of  lite  land  will  be  an  equivalent  for  the  interest  on  it. 
Now,  if  a  renter  agrees  to  pay  to  the  proprietor  annually,  six, 
seven,  eight  or  more  per  cent  on  the  aggregate  value  of  stock,  im- 
plements and  farm,  and  keep  the  soil  in  a  good  state  of  fertility, 
and  make  certain  improvements  every  year,  the  proprietor  will 
receive  a  better  compensation  than  the  renter.  A  renter  could 
not  make  a  decent  profit  on  many  farms  were  he  to  hire  them 
at  six  per  cent;  while  on  others,  he  could  afford  to  pay  twelve 
per  c^nt.  The  productiveness  of  the  soil  must  be  taken  into 
account.  Then  the  per  centage  must  be  lessened  in  proportion 
as  a  renter  makes  improvements  that  will  increase  the  value  of  the 
farm.  If  he  rents  a  farm  for  a  term  of  years,  and  certain  im- 
provements will  benefit  him  as  well  us  the  proprietor,  each  ono 
should  share  in  the  expense. 

173.  A  written  contract  between  the  parties  should  require 
the  renter  to  adopt  a  rotation  of  crops  adapted  to  the  soil;  to 
allow  nothing  to  be  carried  off  the  farm  that  would  make  manure; 
to  allow  no  manure  to  be  wasted  by  remaining  in  heaps  from  year 
to  year;  to  keep  the  stock  good;  to  keep  all  tools,  implements 
and  buildings  in  good  repair,  making  allowance  for  their  natural 
wear;  asd  not  to  damage  fruit  or  ornament;',!  trees  in  any  way. 
The  prices  at  which  everything  is  valued  in  different  localities 
renders  it  quite  inconsistent  to  do  anything  farther  than   simply 
make  suggestions  on  important  points,  at  which  a  fair  contract 
for  both  parties  may  be  framed.     When  a  farm  is  worked  on 
shares,  the  proprietor  should  so  frame  the  contract,  that  hay, 
straw,  cornstalks  and  other  coarse  material  shall  not  be  carried 
off  the  soil;  and  he  who  works  it  should  mike  and  apply  a  given 
amount  of  manure  annually.     If  foreign  fertilizers  are  applied, 
the  proprietor  ought  to  sustain  a  small  portion  of  the  expense,  if 
he  receives  a  share  of  tl  o  grain.     The  contract  should  not  allow 
a  man  to  plow  np  the  entire  farm  at  one  time,  so  that  there  will 
be  no  grass  the  next  season,  either  for  pasture  or  meadow. 

DETAILS   OF    l-'AUMING   OPERATIONS  FOR    THE  SEASON. 

174.  The  first  crop  to  be  put  in,  in  the  spring,  will  be  spring 
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wheat  or  barley, then  oats  may  be  sowed.  As  soon  as  the  oat? 
have  been  put  in,  it  will  be  time  to  commence  preparations 
for  a  crop  of  Indian  corn.  After  the  Indian  corn  is  planted, 
turnips  should  be  planted.  After  this  plow  the  buckwheat 
ground,  or  plant  a  crop  of  beans,  or  both. 

175.  At  this  period,  there  will  probably  be  a  week  or  two 
in  which  to  shear  sheep,  make  fences   and  drains,  &c.     Then,  if 
proper  calculations  have  been  made  the  year  previous,  there  will 
be  a  field  of  early  grass  to  cut,  to  make  into  hay.     Then,  by 
the  time  the  hay  is  made,  the  corn  will  need  to  be  cultivated. 
Then,  the  turnips  will  need  attention.     Then,  buckwheat  must  be 
sowed.     After  these  operations,  late  grass  may  be  cut.     Then,  go 
through  the  corn  again.     By  this  time  the  golden  grain  will  be 
ready  for  the  reaper.     After  harvest,  preparations  must  be  made 
for  a  crop  of  winter  wheat,  by  plowing,  and  making  compost. 
Lowery  weather  un.:l  rainy  days  should  be  spent  in  making  im- 
provements around  the  out-buildings;  and  weeds  must  all  be  cut 
or  pulled  up  among  the  Indian  corn,  turnips  and  beans.     The 
care  of  stock  will  also  come  in  through  the  entire  season  anwng 
the  incidentals. 

176.  After  winter  wheat  has  been  put  in,  there  will  be  a  week 
or  two  of  comparative  leisure,  when  stones  may  be  hauled,  ditches 
made,  fences  repaired,  and  potatoes  dug.     If  Indian  corn  and 
buckwheat  are  still  green  and  growing,  fall  plowing  may  be  done. 
Then,  Indian  corn  must  be  cut  up.     After  this  buckwheat  will  be 
ready  to  be  cut  and  secured.     Then,  apples  must  be  gathered; 
Indian  corn  must  be  husked,  the  stalks  must  be  secured;  and  roots 
pulled ;  and  fall  plowing  finished. 

•  177.  The  foregoing  details  are  calculated  for  only  a  certain 
kind  of  soil.  The  intelligent  farmer  will  understand  that  these 
are  given  only  as  an  illustration  of  the  details  of  a  single  instance; 
and  they  are  designed  to  aid  him  in  laying  out  his  field  labors 
in  such  manner  as  to  have  profitable  labors  going  on  during  the 
entire  growing  season,  so  fur  as  may  be  practicable.  We  may 
illustrate  this  subject  still  further  by  alluding  to  the  details  of 
the  numerous 
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INJUDICIOUS  SYSTEMS    OF    MANAGEMENT. 

ItB.  That  are  practised  to  a  very  great  extent  all  ovor  tho 
country.  On  some  farms,  nothing  but  oats  and  summer  fallow, 
and  a  crop  of  wheat  follow  each  other,  from  year  to  year.  Such 
a  system  of  management  makes  a  great  amount  of  labor  at  seed 
time  as  well  as  at  harvest.  The  labors  of  men  and  teams  are 
not  distributed  throughout  the  season.  Consequently,  additional 
teams  and  laborers  must  be  secured  at  a  very  costly  rate,  in 
order  to  accomplish  the  work  in  the  proper  time.  And  if  crops 
are  not  put  in  or  not  harvested  in  good  time,  the  proprietor  must 
sustain  more  or  less  loss.  But  it  suits  many  farmers  to  employ  a 
host  of  teams  and  hands  at  one  time,  so  as  to  have  the  work  all 
done  up;  and  then  have  nothing  to  do  for  many  long  weeks 
together. 

FITTING    UP    MACHINERY. 

"  The  ringiner  of  the  anvil,  tne  graling  of  the  drill, 
The  cla"cring  of  the  turning  lathe,  the  whirring  of  the  mill, 
The  puffing  of  the  <  ngine,  the  driving  of  the  awl. 
These  busy  sounds  of  workshops   I  love,  I  love  them  all. 

MRS.  F.  D.  GAOB, 

179.  Farmers   must,  of  necessity,  use  a  large   number  of 
machines  and  implements;  and  as  many  new  ones  are  introduced, 
which  are  manufactured  by  men  who  are  not  and  never  can  be 
worthy  of  the  title — a  good  machinist — my  design  here  is  to  lay 
down  a  few  plain  and  practical  directions  on  fitting  up  machinery, 
not  so  much  for  the  purpose  of  aiding  a  farmer  in  doing  it  himself  , 
as  for  enabling  him  to  understand  how  it  should  be  done  by  a 
machinist,  and  when  a  job  is  performed  in  a  workmanlike  man- 
ner.    (See  Introduction  to  Vol.  I.) 

180.  The  superior  excellence  of  almost  any  machine  or  imple- 
ment consists  in  the  most  symmetrical  proportion  of  its  parts — 
its  simplicity  as  opposed  to  its  complexity,  and  the  workmanlike 
manner  in  which  the  various  parts  are  fitted  up.     One  of  the 
most  prominent  features  of  perfection  in  fitting  up  machinery  is, 
the  stil/ness  with  which  it  runs.     Some  kinds  of  machinery  will 
always  make  a  tremendous  noise  when  in  motion,  even  when  fitted 
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tip  most  perfectly;  but,  for  the  most  part,  the  incessant  clatter, 
and  rattle  and  jar,  and  tumbling  of  mnchinery — sometimes  noisy 
as  "the  seven  thunders" — can  be  traced  to  imperfect  construc- 
tion or  fitting  up.  There  are  a  host  of  very  important  consi- 
derations to  be  taken  into  account,  in  constructing  any  kind  of 
machinery,  in  order  to  make  every  part  ju«t  as  it  should  be. 
Every  redundant  pound  of  wood  or  iron  should  be  rejected  or  cut 
away;  and  every  part  which  is  subjected  to  more  or  less  strain 
should  be  made  of  a  form  which  will  be  strongest  when  made  of 
the  smallest  amount  of  materials;  and  those  parts  which  are 
liable  to  wear,  should  be  of  such  form  and  condition  as  will  run 
together  with  the  smallest  amount  of  friction.  The  force  em- 
ployed for  working  machinery  on  the  farm  is  quite  limited; 
therefore  every  redundant  pound  of  materials  in  a  machine,  and 
every  imperfection  in  fitting  up  the  working  parts  of  it,  detract 
in  the  proportion  of  their  magnitude  from  the  efficiency  when  in 
operation. 

181.  Every  machine  should  be  made  of  as  few  parts  as  will 
be  most  convenient  and  practicable.     The  larger  the  number  of 
wheels  and  journals  in  any  machine,  the  more  friction  there  will  be, 
and  the  more  liable  it  will  be  to  get  out  of  order.     Consequently, 
the  greater  the  amount  of  friction,  the  more  of  the  effective  force 
which  drives  it  will  be  absorbed  in  simply  putting  the  machine 
in  operation.     Hundreds  of  machines  and  implements  are  con- 
structed so  improperly  and  unwieldy,  that  it  is  no  uncommon 
tiling  to  have  more  force  absorbed  in  giving  an  effective  velocity 
to  them,  without,  performing  any  work,  than   would  be  required 
to  perform  a  good  business,  besides  putting  them  in  motion,  pro- 
viding they  were  properly  constructed  and  fitted  up. 

JOURNALS    OF    MACHINES. 

182.  Journals  are  the  spindles  or  shafts  which  sustain  the 
wheels  and  pullies  and  other  parts  which  revolve.     The  bearings 
of  journals  are  those  parts  which  rest  in  cavities  or  holes  called 
boxes.     Journals  are  also  called  arbors,  and  sometimes  improp 
erly  called  gn  l^;jous.     But  arbors  are  only  those  parts  of  a 
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jonrnal  that  revolve  in  the  boxes.  Gudgeons  are  iron  pins  or 
bearings  inserted  in  the  ends  of  wooden  shafts  or  cylinders,  Mini 
do  not.  lika  journals,  extend  from  end  to  end  of  a  shaft.  The 
bearings  of  all  machinery,  when  saving  power  is  any  object,  should 
be  made  as  small  as  possible  with  the  consistent  strength.  The 
smaller  in  diameter  the  bearings  are,  the  less  force  will  be 
absorbed  when  putting  machinery  in  motion.  The  bearings  of 
the  greater  part  of  all  agricultural  machinery  are  made  too  un- 
proh'tably  large.  The  size  of  the  bearings  exert  a  much  greater 
influence  on  the  ease  with  which  machinery  may  be  worked  than 
most  machinists  are  accustomed  to  compute.  A  journal  four  feet 
long,  sustaining  wheels  or  pullies  having  a  high  motion,  will  run 
more  steadily  and  smoother  than  if  it  were  only  a  foot  long.  If 
the  bearings  of  a  journal  of  a  cylinder  to  a  thrashing  machine  are 
about  seven  eighths  of  an  inch  in  diameter — which  is  sufficiently 
large  for  small  thrashers — less  power  will  be  absorbed  to  make 
it  revolve  at  a  given  velocity  than  if  the  bearings  were  an 
inch  and  a  half  in  diameter.  When  almost  all  the  strain  is 
applied  to  one  end  of  a  journal  when  it  is  made  to  revolve, 
and  every  little  stress  comes  on  the  bearing  at  the  other  end,  the 
last  one  referred  to  may  be  made  very  much  smaller  than  the 
one  near  the  other  end;  and  it  is  always  well,  and  usually  lest, 
to  make  the  end  small  under  such  circumstances. 

FITTING   UP    THE    BEARINGS    OF    JOURNALS. 

183.  This  is  a  piece  of  work  of  which  most  farmers  have  no  prac- 
tical knowledge;  and  the  majority  of  them  do  not  even  understand 
the  importance  of  having  them  properly  fitted.  When  the  bearings 
of  a  journal  are  hammered  as  true  as  is  practicable,  and  filed 
smooth  as  they  can  be,  they  are  utterly  unfit  for  any  part  of  a 
machine  in  which  saving  of  power  or  diminishing  of  friction  is 
any  object.  The  most  skillful  machinist  in  the  world  cannot  fit 
up  the  bearings  of  a  journal  with  hammers  and  files  alone  in  sj 
proper  manner,  any  more  than  he  could  cut  out  a  neat  bedstead 
without  a  turning  lathe;  because  such  things  cannot  be  made 
perfectly  round  and  truo  without  being  held  in  a  lathe,  while 
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they  are  being  fitted.  If  tae  bearings  are  not  entirely  true  and 
smooth,  the  friction  will  be  great,  and  the  bearings,  or  their  boxes, 
or  both,  will  heat,  even  when  well  oiled;  and  will  very  soon  be 
so  badly  cut  out  or  worn  away,  that  a  break-down  will  be  the 
-  sure  result. 

184.  Iii  order  to  fit  up  the  bearings  properly,  depressions  are 
made  with  a  pointed  punch  in  the  ends  of  the  journal,  exactly  in  tht 
centre,  when  it  is  put  in  the  lathe,  and  made  to  revolve  slowly, 
while  the  bearings  are  turned  as  true  and  smooth  as  they  can  be 
by  cutting  a  shaving  so  small,  the  last  time  going  over  it,  that  it, 
is  hardly  perceptible  to  the  naked  eye.     After  they  have  been 
turned  they  are  sometimes  filed  a  little  as  they  revolve,  and  then 
polished  with  emery  and  oil  so  brightly  that  the  workman  can 
see  the  color  of  his  eyes  in  them  as  in  a  looking  glass.     A  kind 
of  clamp,  made  of  soft  wood,  is  used  to  squeeze  the  bearings, 
which  holds  the  emery  and  oil,  while  polishing  them.  Sometimes  it 
is  done  by  holding  a  soft-wood  stick  on  them  as  the  journal  re- 
volves rapidly.     The   emery  is  held  by  bsing  imbedded  in  the 
stick  while  the  stick  is  pressed  on  the  bearings.     In  fitting  up  a 
journal  of  wrought  iron,  one  side  of  the  bar  is  frequently  so  hard 
that  it  will  take  the  edge  off  the  turning  chisel  in  an  instant 
For  this  reason  a  bearing  often  wears  on  one  side — the  soft  side 
— so  that  it  is  of  an  oval  form.      This  is  particularly  the  caso 
when  the  boxes  are  harder  than  the  bearings.    After  the  bearings 
have  been  polished  they  are  sometimes  case  hardened,  by  making 
a  thin  portion  of  the  surface  of  the  bearings  entirely  around  them 
as  hard  as  a  file. 

185.  Journals  are  sometimes  made  of  steel,  which  are  always 
much  superior  to  common    wrought  iron,   especially  for  small 
ones.     As  steel  will  admit  of  a  fi.ier  polish  than  iron,  machinery 
may  be  made  to  run  much  easier  on  steel  bearings  than  on  iron 
ones. 

186.  Journals  are  often  made  of  cast  iron,  and  when  there  is 
not  much  strain  or  jerk  on  them  they  are  quite  as  good,  and 
sometimes  better  than  wrought  iron.    As  the  surface  of  even  soft 
cast  iron  is  covered  with  a  very  hard,  rough  scale  when  it  comes 
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from  the  furnace,  the  bearings  of  the  pattern  should  always  be 
made  an  eighth  of  an  inch  or  more  larger  than  they  are  to  be 
when  fitted  up,  in  order  to  make  suitable  allowance  for  turning 
off  the  hard  scale. 

187.  Cast  iron  gudgeons  are  often  fitted  to  their  shafts  with- 
out being  turned  either  before  or  after  they  are  put  in.     The 
true  way  to  fit  up  a  shaft  of  any  kind,  with  gudgeons  in  the 
end,  is  to  put  in  the  gudgeons  first,  before  cither  arc  turned,  and 
then  put  them  in  a  lathe  and  turn  the  bearings  and  shaft,  if 
desirable,  as   if  the  whole  were  one  journal.    The  most  skillful 
machinist  in  the  world  cannot  put   the  gudgeons  into  a  shaft 
after  they  have  been  turned,  and  have  them  run  as  true  and  easy 
as  they  would  if  they  were  turned  after  they  were  put  in.     The 
least  perceptible  variation  from  trueness  in  the  bearings  will  cause 
a  journal  to  run  harder  than  it  should  if  it  were  true,  and  it  will 
soon  begin  to  wear  on  one  side,  or  to  cut  the  box. 

188.  I   have  in  mind  several  men  who  did  not  appreciate 
the  importance  of  having  the  bearings  of  shafts   and  journals 
neatly  fitted  up  in  a  lathe,  who  failed  entirely  in  accomplishing 
their  purpose  from  this  single  neglect.     I  well  remember  that  when 
a  small  lad  my  father  employed  a  mechanic  to  build  a  horse 
power  for  a  cider  mill.     The  gudgeons  were  cast  iron,  and  were 
put  in  without  being  turned.     I  know  it  was  very  hard  work  for 
two  horses  to  work  it;  but  had  the  bearing  been  properly  fitted 
up  in  a  lathe,  one  horse  would  have  been  able  to  do  more  with  it 
than  two  were  accustomed  to  perform.     Most  men  appear  to 
think  that  if  a  gudgeon  is  cast  after  a  round  and  smooth  pattern, 
it  will  be  just  as  well  to  file  them  a  little  without  turning  them. 
But  it  is  a  very  great  error  to  think  so;  and,  more  than  this,  the 
expense  for  files  to  file  off  the  hard  scale  on  cast  iron  would  be 
greater  than  the  expense  of  turning,  and  the  job  would  not  bo 
half  done,  as  it  should  be.     When  fitting  large  gudgeons  into  ti 
water-wheel  shaft,  or  fitting  a  crank  into  the  shaft  of  a  new  mill, 
they  would  run  enough  better  to  pay  the  expense  of  carrying  the 
shaft  ten  miles  to  have  the  bearings  turned  after  the  gudgeons 
have  been  put  in.     The  bearings  arc  much  better,  except  for  vory 
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small  ones,  when  four  inches  long,  than  when  only  two  inches 
long. 

FITTING  A  SMALL  JOURNAL  TO  A  LARGE  HOLE. 

189.  It  is  a  very  common  thing  that  a  wheel  of  some  kind, 
having  a  hole  already  bored  out  in  the  centre  of  it,  would  fit  a 
certain  journal  if  the  hole  in  it  were  not  larger  than  the  journal. 
When  a  journal  is  not  more  than  a  hundredth  part  of  an  inch 
smaller  than  the  hole,  if  wrought  iron,  it  may  be  hacked  a  little 
with  a  cold  chisel  all  round  it,  and  then  turned  off  true.     Some- 
times a  piece  of  tin  or  sheet  iron  put  round  the  journal  will  make 
a  good  fit.     When  there  is  a  half  inch  or  more  difference  between 
them,  let  a  blacksmith  put  two  red  hot  rings  on  the  journal — 
shrinking  them  on — when  they  may  be  turned  off  to  fit  the  wheel 
as  neatly  as  if  it  were  a   large  journal.     Twenty-five  cents  ex- 
pended in  this  way  will  sometimes  save  a  number  of  dollars. 

FITTING  UP  BOXES  FOR  THE  BEARINGS. 

190.  This  operation  has  almost  as  much  influence  in  render- 
ing machinery  perfect  as  fitting  up  the  bearings  of  the  journals  in 
a  neat  manner.     Iron  boxes,  except  when  a  shaft  revolves  slowly, 
are  not  half  as  good  as  some  other  metal.     Indeed,  no  machinery 
will  run  as  easy   and   as   long   without   heating   and   wearing, 
when  the  boxes  are  iron,  as  it  will  if  they   are  wood,  brass, 
copper,  lead,  or  some  other  metal.     When  any  part  of  machinery 
has  a  reciprocating  motion,  like  the  connecting  rod  or  pitman  of 
mowers  or  reapers,  where  there  is  a   high  motion,  and  as  much 
jerking  and  thrusting  as  there  is  in  that  part  of  a  reaper,  the 
cross  heads  at  the  end  of  the  pitman  ought  to  be  made  of  one 
large  piece  of  brass,  not  less  than  two  inches  wide,  instead  of  a 
little,  thin,  narrow  eye  of  iron,  fitted  to  the  crank  or  wrist-pin  of 
fie  cam,  which  will  heat  and  wear  out  in  one  season.     This  is  a 
very  great  defect  in   nearly  all   the  mowers  and   reapers  now 
manufactured.     When  boxes  are  made  of  iron  they  ought  always 
to  be  bored  out  true  and  smooth  in  a  lathe.     Some  times  iron 
boxes  arc  bored  out  just  enough  larger   than  the   bearing  to 
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admit  of  being  lined  or  bushed  with  strips  of  sheet  iron.  Sheet 
copper  is  often  made  use  of  for  bushing  wooden  boxes.  Machinery 
will  run  much  easier  with  copper  boxes  than  when  they  are  iron ; 
and  when  the  timber  of  a  machine  is  hard  wood,  it  is  sometimes 
better  to  bore  out  or  gouge  out  a  groove  in  the  wood,  and  fit  a 
piece  of  sheet  copper  in  it,  and  hammer  the  ends  of  it  down,  and 
nail  them  to  the  wood. 

191.  Another  manner  of  fitting  up  boxes  is  to  cut  out  the 
wood  a  half  inch  or  so  larger  than  the  bearing,  and  fasten  the 
journal,  after  it  has  been  finished,  exactly  in  the  place  where  it  is 
to  be  when  the  machine  is  in  motion,  and  then  pour  in  melted 
lead  or  zinc,  or  babbet  metal,  so  that  it  will  form  a  half  box  for 
the  bearings.      Previous  to  pouring  in  the  melted  metal  the 
polished  bearing  should  be  oiled.      This  is  a  very  cheap  way 
of  making  good  boxes;  and  a  large  portion  of  machinery  is  fitted 
up  in  this  way.     When  boxes  are  bored  out  and  bolted  to  the 
wood  work  of  a  machine,  it  sometimes  requires  all  the  skill  of  a 
good  machinist  to  get  the  boxes  just  right.      But    when   the 
polished  bearings  are  held  in  their  places,   and   melted  metal 
poured  around  them,  they   will  be  correct  without  fail.     When 
lead  or  zinc  is  used  for  boxes,   the  bearings  nunt  be  neatly 
polish  ad  and  must  be  kept  well  oiled.  Machinery  with  lead  hoxes 
will  run  as  easy  as  when  they  are  made  of  any  other  metal;  and  if 
the  machinery  is  not  heavy,  nor  subjected  to  powerful  strains  and 
thrusts,  it  will  wear  well. 

192.  I  have  a  grindstone,  saw  journal,  and  some  other  pieces 
of  machinery,  which  have  run  in  lead  boxes  for  twelve  years,  and 
are  as  good  as  when  they  were  new.     Zinc  and  babbet  metal 
being  much  harder  than  lead,  are  preferable  to  it,  unless  ma- 
chinery is  always  to  be  in  the  care  of  a  man  who  will  always 
keep  the  bearings  well  oiled. 

193.  When  circular  saws,  and  some  other  kinds  of  machinery, 
are  run  by  water  or  steam  all  day,   the  bearings  run  in  large 
boxes,  which  have  a  recess  in  the  bottom  part  large  enough  to 
contain  a  quart   of  oil,  which  is  supplied  and  applied  to   the 
bearings  as  fast  as  it  wears  away,  by  meune  of  a  strip  of  lamp 
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wick,  one  end  of  which  is  in  the  oil  and  the  other  end  is  in  con- 
tact with  the  bearing;  and  the  oil  is  taken  to  the  bearings  by 
capillary  attraction,  just  as  it  ascends  to  the  top  of  the  tubes  of  a 
lamp. 

194.  Both  boxes  and   bearings  of  all  kinds  of  machinery 
should  be   very  smooth;  and,  for  most  kinds  of  machinery,  they 
should  fit  each  other  so  neatly  that  there  will  be  no  play  between 
them;  and  the  bearings  should  not  fit  so  tightly  as  to  make  it  run 
one  pound  harder. 

195.  Should  there  be  a  sixteenth  of  an  inch  play  up  and 
down  in  the  bearings  of  a  thrashing  machine  cylinder — if  it  is  ac- 
curately balanced — it  will  be  just  as  well  as  if  they  fitted  without 
a  particle  of  room  for  play.      But  the  bearings  of  a  saw  journal 
should  have  no  play,  nor  should  it  fit  so  tight  as  to  make  it  run 
any  harder  than  it  would  if  it  had  a  little  play. 

196.  The  boxes  of  a  journal  which  produces  a  reciprocating 
motion,  by  means  of  a  crank  or  cam,  should  always  fit  the  bear- 
ings without  any  play.     If  there  be  any  play  in  the  boxes,  the 
amount  of  play    will  increase  faster  and  faster  the  longer  a 
machine  is  run.     There  is  danger,  also,  if  there  is  toothed  gearing 
on  such  journals,  of  breaking  the  wheels,  in  consequence  of  too 
much  play  in  the  boxes;  and  the  liability  to  break  and  wear  the 
teeth  unevenly  always  becomes  greater  as  the  amount  of  play  be- 
tween the  bearings  and  the  boxes  increases.      Boxes  are  too  fre- 
quently made  too  narrow.     Many  times  they  are  only  two  inches 
wide,  and  wooden  boxes  at  that,  when  they  should  be  substantial 
metallic  boxes,  not  less  than  four  inches  wide. 

197.  Suppose  they  are  narrow,  you  say,  what  difference  does 
it  make  ?     One  chief  reason  is,  when  they  are  very  narrow  there 
is  more  friction  in  a  short  space  than  there  is  in  so  much  space  in 
wide  boxes,  and  ten  drops  of  oil  on  a  bearing  four  inches  long 
will  not  wear  out  and  leave  the   bearing  dry  half  as  soon  as  it 
would  if  a  box  only  two  inches  wide  were  in  the  same  place.  The 
boxes  of  the  main  journal  of  my  railway  horse  power  were 
originally  made  of  wood  only  two  inches  wide.     The  result  was 
that  after  three  or  four  years  they   wore  so  rapidly  that  the 
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pinions  on  the  shaft  wore  out,  and  the  expense  of  sending  to 
Albany,  where  the  power  was  made,  for  new  pinions,  and  fitting 
them  up,  cost  several  dollars.  If  the  manufacturers  had  made 
such  boxes  as  they  ought  to  have  done  for  the  price  of  the  power, 
those  pinions  would  have  been  good  for  many  years  afterwards. 
Farmers  should  not  neglect  to  examine  such  parts  of  machinery 
when  about  to  purchase,  and  insist  on  having  every  part  fitted 
up  in  a  proper  and  workmanlike  manner. 

BALANCING  MACHINERY,   AND  ITS  IMPORTANCE. 

198.  Why  does  a  thrashing  machine  tremble  sometimes  in 
such  a  manner  that  it  jars  the  building  that  it  stands  in  ?    Because 
one  side  of  the    cylinder    is    heavier  than   the  other;    or,    aa 
machinists  say:  "  It  is  not  balanced."     Why  does  a  circular  saw 
frequently  tremble  so  as  to  raise  the  frame  from  the  ground,  and 
to  keep  it  jumping  up  and  down,  as  if  it  possessed  life  and  the 
power  of  locomotion  ?     Because  the  journal  or  balance  wheel  is 
heavier  on  one  side  than  the  other:  or  it  is  not  balanced.    When 
a  wood  turner  puts  a  large  stick  into  his  lathe,  and  gives  it  a 
high  motion,  why  does  it  sometimes  tremble  so  that  he  cannot 
turn  ?     And  after  the  same  stick  is  turned  off  round,  why  does  it 
run  as  still  as  a  top  ?     Because,  before  it  was  turned  off,  one  side 
was   heavier  than  the  opposite  side;  and  every  time  the  heavy 
side  turned  up,  the  momentum  of  the  few  ounces  of  wood  that 
made  it  the  heaviest  caused  the  latter  to  tremble.     Tims  it  is  with 
a  cylinder  of  a  thrashing  machine;  if  it  be  well  balanced,  and  only 
one  spike  be  removed,  it  will  tremble  when  running  at  an  ordinary 
velocity.     When  one  spike    is    removed    from  a   cylinder,  the 
opposite  side  is  just  one  spike  too  heavy.     Now,  by  giving  this 
extra  weight  of  one  spike  a  high  velocity,  it  has  a  momentum 
equal  to  a  heavy  body  moving  vslowly,  whose  momentum  would 
be  sufficient  to  move  the  frame  of  the  machine  a  little.     Wheels 
frequently  make  machinery  tremble  to  such  a  degree,  that  it  is 
sometimes  disagreeable,  and  even  dangerous,  to  use  them. 

199.  I  well  remember,  when  a  small  lad,  that  my  father's 
thrashing  machine  trembled  so  violently,  that  it  was  difficult  to 
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keep  it  in  its  place,  even  after  they  had  rolled  a  large  bowlder, 
weighing  some  three  or  four  hundred  pounds,  on  the  top  of  it.  A 
few  spikes  had  been  broken  off  one  side;  and  no  one  present 
knew  anything  about  balancing  machinery,  and  had  probably 
never  heard  of  such  a  thing.  When  a  cylinder  of  a  thrashing 
machine  is  properly  balanced,  the  frame  will  not  tremble  when 
it  is  running  at  a  high  velocity  any  more  than  when  it  is  at  rest. 
The  same  is  true  also  of  a  circular  saw  journal,  on  which  there  is 
a  balance  wheel. 

PRACTICAL  IMPORTANCE  OF  HAVING  MACHINERY  WELL  BALAXCED. 

200.  Some  kinds  of  machinery  will  not  operate  well  if  it  be 
not  evenly  balanced.     This  is  particularly  true  of  the  upper  mill 
stone,  which  runs  on  the  point  of  a  spindle.     The  stone  must  be 
well  balanced,  or  it  will  not  grind  evenly.     When  the  journal  of 
a  cylinder,  circular  saw,  or  any  other  piece  of  machinery,  is  not 
evenly  balanced,  the  bearings  will  wear  all  on  one  side ;  and  there 
will  not  be  friction  enough  on  the  opposite  side  to  keep  them 
bright. 

201.  I  remember       examining  the  bearings  of  a  cylinder  of 
an  old  thrashing  machine    which   had  run  many  years  without 
being  balanced;  and  the  bearings  were  as  round  on  one  side  as 
when  they  were  first  fitted  up;  while  on  the  oppos'te  side  they 
were  worn  away  nearly  one-eighth  of  an  inch,  and  the  surface 
was  not  circular,  but  elliptical.     The  side  that  was  worn  was  the 
heavy  side;  and  at  every  revolution  the  greater  momentum  of 
the  heavy  side  raised  the  bearings  to  the  upper  side  of  the  boxes, 
so  that  when  the  heavy  side  was  uppermost  the  cylinder  did  not 
rest  at  all  on  the  bearings.     This  caused  the  bearings  to  wear  all 
on  one  side ,     and  to  run   hard   and    roughly.     Every  wheel  or 
journal  that  revolves  faster  than  once  each  second   should  be 
well  balanced,  not  only  for  the  purpose  of  having  all  the  parts 
run  as  smoothly  and  still  as  possible,  but  that  the  bearings  may 
wear  on  every  side  alike. 


THE  YOUXO  FARMER'S  MANUAL.  101 

HOW  TO  BALANCE  A  JOURNAL. 

202.  The  accompanying-  illustration  will  furnish  a  correct  idea 
of  the  means  employed  to  balance  the  journal  of  a  circular  saw, 
and  balance   wheel    or  cylinder. 

Two  steel  squares,  or  iron  squares 

witli  perfectly  straight  edges,  are 

placed   on  two   benches,  for  the 

bearings  of  the  journal  to  rest  on. 

The  upper  edges  of  the   squares 

must  be  adjusted  with  a  level,  so 

that  the  journal  will  not  roll  either 

way  when   it  is  placed  on  them. 

If  one  side  of  the  wheel  or  cylinder 

descends  and  oscillates,  and  at  last 

comes  to  rest  beneath  the  journal, 

it  is  the  heaviest  side,  and  must  be  BALANCING  A  SHAFT. 

made  lighter;  or  the  opposite  side  must  be  rendered  heavier, 

which  is  done  in  various  ways. 

203.  Sometimes  small  flat  knobs  are  cast  on  the  inside  of  the 
rim -of  a  wheel,  so  that  a  few  ounces  of  iron  may  be  cut  off  the 
heavy  side  of  the  rim.     This  is  better  than  to  remove  a  portion 
of  the  metal  by  drilling  holes  in  the  rim  of  the  wheel,  as  that 
renders  it  liable  to   burst    when  running  at  a  high   velocity. 
Another  common  way  is  to  fasten  a  small  piece  of  lead  to  the 
light  side  of  the  wheel,  until  the  journal  will  remain  at  rest  with 
either  side  up.     If  the  balance  wheel  is  a  plate  wheel,  drill  a  hole 
close  to  the  rim  on  the  lightest  side,  and  put  in  a  small  bolt, 
and  slip   on   small   washers    until  the  right  weight  is  secured. 
Cast  iron  balance  wheels  are  frequently  turned  off  true  in  an  en- 
gine lathe.     S  uch  wheels  will  run  as  smoothly  as  a  top.    Cylinders 
of  thrashing  machines  and  power  corn  shelters  are  balanced  by 
placing  the  bearings  on  the  squares,  as  represented  by  the  illus- 
trations, and  boring  holes  in  the  wooden  staves  and  pouring  in 
lead.     Or  more  spikes  may  be  inserted.     In  balancing  the  cylin- 
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der  of  a  corn  sheller,  I  once  drove  in  nearly  thirty  spikes  more 
on  one  side  than  the  other,  before  it  would  balance. 

S04.  In  order  to  ascertain  how  much  weight  is  required  on 
the  light  side  of  a  cylinder,  my  practice  was  to  tie  on  spikes  or 
pieces  of  lead  or  nails,  until  the  light  side  would  balance  the 
heavy  side;  and  then  secure  the  desired  weight  on  the  light 
side.  It  must  be  kept  in  mind  that  the  bearings  must  be  turned 
very  true,  and  the  edges  of  the  squares  must  be  very  straight,  or 
it  will  be  in  vain  to  balance  a  journal  with  any  accuracy.  After 
a  journal  has  been  balanced  as  well  as  it  can  be  on' the  squares, 
it  is  put  in  its  place  in  the  machine,  and  driven  at  a  very  high 
motion,  with  the  caps  of  the  boxes  left  off,  so  that  it  can  rise  up 
and  down  as  it  runs,  which  it  will  do  if  it  is  not  well  balanced. 
Now,  while  it  is  running  at  a  high  motion,  hold  a  piece  of  chalk 
about  one  fourth  of  an  inch  above  the  journal;  and  the  heavy 
side  will  rise  up  and  hit  the  chalk  at  every  revolution.  In  this 
way  the  balancing  of  cylinders  is  finished,  so  that  a  machine  will 
not  tremble  in  the  least. 

205.  Mill  stones  are  usually  balanced  by  drilling  four  hoi  es 
at  equal  distances  from  each  other,  near  the  outer  edge  of  the 
stone;  and  as  it  rests  on  the  point  on  which  it  revolves,  small 
shot  are  dropped  into  the  holes  in  the  lightest  side,  until  it  will 
just  balance.     Another  way  is,  to  insert  four  iron  bolts,  say  half 
an  inch  in  diameter,  in  the  periphery  of  the  stone  or  wheel  to  be 
balanced.     These   bolts   have   a  thread  cut  on  them,  and  pass 
through  a  ball  of  iron,  which  is  screwed  outward    or  inward 
at  pleasure.     Thus  the  stone  can  be  balanced  with  great  accuracy. 
This  is  particularly  interesting  to  farmers,   as  it  discloses  cer- 
tain important  principles  in  the  construction  and  use  of  machinery. 
I  think  these  few  paragraphs  will  enable  most  farmers  to  balance 
any  machinery  that  they  are  capable  of  running  skillfully. 

206.  In  Vol.  I.,  I  referred  to  the  subjects  of  fitting  up  and 
balancing  machinery  in  this  volume;  and  a  certain  editor  took 
occasion  to  cast  some  reflections  on  such  a  branch  of  agriculture. 
But,  as  I  now  have  the  floor,  it  is  proper  for  me  to  say  that  if 
he  had  worked  by  my  side  on  a  farm  for  nearly  forty  years,  and 
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made  and  handled  as  much  machinery  and  implements  as  I  have, 
and  witnessed  the  disadvantages  to  practical  farmers  of  not  know- 
ing more  about  the  machinery  that  they  use,  which  I  have  seen 
and  often  felt,  he  would  never  have  intimated  that  putting  tools 
and  implements  in  order  is  not  very  closely  connected  with 
"  paying  farming."  A  long  experience  justifies  me  in  stating 
that,  if  a  farmer  does  not  know  how  to  keep  his  machines  in  good 
running  order,  he  will  find  it  up  hill  business  "  to  make  farming 

pay." 

FARMERS'  TRINKETS. 

"  A  pitchfork   a  dungfork,  a  sieve,  skep,  and  bin; 
A  broom,  and  a  pail  to  put  wattr  therein; 
A  hand  barrow,  wheel-barrow,  shovel  and  spa-le, 
A  cuiry-comb,  mane-comb,  and  whip  for  a  jade.'' — TUSSBB. 

207.  Little  things  are  often  of  vast  importn  >ce;  and  this  is 
particularly  true  with  farmers.     But,  as  a  general  thing,  farmers 
are  not  more  than  half  awake  with  reference  to  a  multitude  of 
things  which  have  a  great  bearing  on  their  interests;  and  there 
are  scores  of  good  farmers  who  do  not  avail  themselves  of  the 
numerous  little  things  within  their  reach,  because  they   are  not 
aware  that  there  are  such  things  or  facilities  in  existence. 

208.  A  farmer's  time  is  often  equivalent  to  cash,  and  if  it  is  not 
cash  saved  it  is  cash  lost.     When  we  have  really  commenced  out- 
door operations  in  the  field,  an  hour's  hindrance  may  often  be  the 
cause  of  the  actual  loss  of  several  dollars,  which  might  have  been 
avoided  by  the  possession  of  some  little  trinket  or  tool  which 
does  not  cost  one  dime. 

BRACE  AND  BITS. 

209.  Every  farmer  who  has  not  a  set  of  augers,  brace  and 
bits,  should  make  up  his  mind  to  procure  a  set  at  once.     Do  not 
purchase  one  at  a  time,  but  go  to  the  hardware  store  and  make  a 
good  selection  of  a  full  set  of  auger  bits,  centre  bits,    rimmers, 
screw  driver,  nail  bits,  and  gimlet  bits.     A  good  set  can  often  be 
purchased  for  a  few  dollars.     Such  a  set  will  soon  pay  for  itself. 
If  you  feel  too  poor  to  expend  such  an  amount  of  money  at  once 
for  tools,  take  that  dime  that  you  are  about  to  spend  for  tobacco 


104  THE    YOUKG    FARMER'S    MXXUAL. 

and  purchase  a  bit  with  it.  A  little  bit,  worth  about  one  dime, 
has  often  saved  a  farmer  two  hours  of  his  precious  time,  and, 
doubtless,  several  dollars. 

CARRIAGE   BOLTS. 

210.  A  great  many  very  economical  farmers  go  to  the  black- 
smith's shop  and  pay  ten  to  fifteen  cents  for  a  little  bolt,  often 
not  half  as  good  as  could  be  bought  at  hardware  stores  for  two 
or  three  cents,  simply   because  they  do    not  know  that  there  art 
such  things  in  existence  as  carriage  bolts.      Probably  at  every 
hardware  store  in  the  country  carnage  bolts  can  be  obtained  of 
almost  any  desirable  size  and  length,  at  so  low  a  rate  that  one 
unaccustomed  to  them  would  think  there  must  be  some  error  in 
the  price.     They  are  usually  made  in  a  most  neat  and  workman- 
like manner,  with  turned  heads,  and  square  near  the  head,  to 
keep  them  from  turning  around,  when  the  nuts  are  being  put  on, 
and  with  a  far  better  thread  and  lit,  of  both  bolts  and  burs,  than 
most  blacksmiths  are  capable  of  making.     With  us,  carriage 
bolts  five  inches  long  are  sold  by  the  doz3n  for  thirty  cents,  and 
those  eight  inches  long  and  half  an  inch  square  for  six  cents 
each. 

TIIIE   BOLTS. 

211.  These  may  be  obtained  of  any  desirable  length  and  size 
amazingly  cheap.     Only  think  of  neat  little  bolts,  two  inches 
long,  with  turned  heads  and  a  first  rate  thread  and  nuts  on  them, 
for  three-quarters  of  a  cent  apiece!     How  complete  they  are  for 
rivets  in  almost  any  place,  and  how  much  better  to  bolt  on  our 
wagon  tires  with  them  than  to  spike  them  on. 

212.  Carriage  bolts  and  tire  bolts  come  in  play  in  a  hundred 
instances,  which  I  will  not  mention.     When  hanging  doors  with 
strap  hinges  there  is  nothing  better  nor  cheaper  in  the  end  to  bolt 
on  the  straps  with  than  carriage  or  tire  bolts.     When  making  or 
repairing  any  tool  or  farm  implement,  where  rivets  are  necessary, 
they  are  infinitely  superior  to  rivets,  because  they  are  cheaper  in 
the  outset,  and  can  be  put  in  in  less  time;  and,  when  loose,  can  lie 
drawn  up  much  tighter  than  rivets.     Some  fanners  always  want 
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a  large  rivet  through  their  harrow  stiles.  If  they  should  be  put 
in  very  tight,  as  soon  as  the  timber  shrinks  a  little,  they  are  of  no 
benefit  at  all.  But  if  such  rivets  were  carriage  bolts,  they  could 
be  tightened,  and  keep  the  timbers  from  splitting.  Always  keep 
a  good  supply  on  hand.  They  seldom  depreciate  in  value  on  a 

farm. 

PLOW  BOLTS. 

213.  Most  of  our  plows  are  bolted  together  with  bolts,  having 
what  is  called  counter-sunk  heids.     Many  of  the  bolts  must,  of 
necessity,  have  a  left-handed  thread  or  screw  on  them.     This  is 
particularly  true  of  the  bolts  that  hold  the  plow  points.     The 
lower  side  of  the  burrs  will  frequently  hit  the  earth  and  stones 
beneath  them;  and,  were  the  screw  a  right-handed  one,  the  nut 
would  unscrew.     Such   bolts,  either  right  or  left-handed  threads, 
can  be  purchased  for  from  two  to  three  cents  a  piece,  and  a 
blacksmith  would  want  twenty-five  cents  torn  ak  ug  a  single  one. 
Another  kind  of  very  useful  trinkets  is 

GIMLET-POINTED   SCREWS. 

214.  These,  of  almost  any  size  and  length,  can  be  purchased 
by  the  dozen  or  gross,  very  cheap;  and  they  are  very  useful  in 
scores  of  instances  where  it  would  be  very  inconvenient  and  im- 
practicable to  use  nails.    Not  only  those  that  are  gimlet-pointed, 
but  those  having  the  patent  thread — not  the  old- fashioned  V 
thread — are  the  best,  as  they  will  hold  better  in  wood. 

OTHER  LARGE  BOLTS. 

215.  Farmers  frequently  have  occasion  to  use  long  bolts,  and 
much  larger  than  carriage  bolts.     Now,  in  order  to  obtain  good 
ones  at  the  most  reasonable  rates,  purchase   blank  nuts,  which 
may  be  had  at  hardware  stores  of  almost  any  size — four-square 
or  six-square — and  have  one  nut  welded  on  the  end  of  a  vod  of 
round  iron  for  a  head,  and  a  thread  cut  in  another  for  the  other 
end.     Blacksmiths  usually  make  such  nuts  too  thin,  and,  there- 
fore, they  do  not  hold  as  well  as  they  might.     If  a  bolt  is  three- 
fourths  of  an  inch  in  diameter,  the  burr,  in  order  to  be  of  cor- 
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responding  strength,  must  be  not  less  than  three-fourths  of  an 
inch  thick.  The  true  rule  for  corresponding  strength  is,  the  nuts 
must  be  as  thick  as  the  bolts.  In  case  a  man  should  need  a 
number  of  large  bolt?,  the  most  economical  way  to  get  them  is 
to  procure  the  iron  and  have  them  forged  out,  and  take  them  to 
some  machine  shop  and  have  the  threads  cut  in  a  lathe.  The 
expense  will  be  much  less,  providing  you  have  it  done  by  the 
hour,  and  they  will  be  far  superior  than  if  the  threads  were  cut 
by  an  ordinary  blacksmith.  For  nuts  on  such  large  bolts,  those 
intended  for  the  arms  of  wagon  axle-trees  will  subserve  a  good 
purpose.  Intimately  connected  with  bolts  are 

COTTERELS — WASHERS. 

216.  When  these  are  purchased  by  the  single  ones  they  will 
cost  from  one  to  two  cents  a  piece;  but  they  should  be  bought 
by  the  pound  or  gross.     These  are  very  useful  under  the  nuts, 
and  sometimes  beneath  the  heads  of  bolts,  and  can  be  obtained 
of  almost  any  size  at  ten  to  twelve  cents  per  pound. 

HOW  TO  MAKE  WROUGHT  NAILS. 

217.  Wrought  nails,  proper,  are  usually  manufactured  of  a 
very  improper  form  for  most  uses,  being  four-square  and  pointed 
—  the  very  best  form  for  splitting  anything  into  which  they  may 
be  driven,  without  first  boring  holes  for  them.     In  some  cities 
cut-wrought  nails  can  be  obtained  at  the  same  price  of  common 
cut  nails,   made  of  the  same  form,  so  that  they  will  not  split 
everything  into  which  they  may  be  driven. 

218.  When  wrought  nails  are   wanted,  whether  one-penny, 
three-penny,  ten-penny,  or  six-penny  nails,  put  a  quantity  of  them 
into  the  fire  some  evening,  when  there  is  fire  enough  to  heat  them 
to  redness,  and  allow  them  to  remain  there  until  morning.     By 
annealing  the  most  brittle  cut-nails  in  this   way  they  may  be 
rendered  as  tough  as  a  piece  of  annealed  wire. 

219.  Cut-feuce-nails  will  be  much  better  after  being  annealed 
— when  they  are  not  to  be  driven  into  hard  wood — as  they  will 
not  break  so  readily  at  every  little  thrust.    For  making  any  kind 
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of  implements,  even  when  hard  wood  is  used,  the  nails  should  be 
annealed,  and  holes  bored  for  them,  becauss  a  very  little  twisting 
and  straining  on  cut  nails  will  break  them;  whereas,  if  they  are 
properly  annealed,  it  is  very  difficult  to  break  them.  If  farmers 
would  use  annealed  nails  for  making  their  bunks,  racks,  feeding- 
boxes,  and  troughs,  instead  of  ordinary  cut-nails,  which  will  often 
fly  into  three  pieces  when  struck  with  a  hammer,  they  would  soon 
be  unwilling  to  use  any  others. 

LOTS  OF   LITTLE  THNGS. 

220.  I  have  thought  best  to  enumerate  many  little  articles 
that  few  farmers  know  are  to  be  obtained  at  hardware  stores, 
which  are  neatly  made,  and  sold  much  cheaper  than  they  can  be 
made  by  hand.  Among  them  are  hooks  and  staples  of  various 
sizes;  rivets,  large  and  small,  long  and  short;  brass  and  copper 
rivets,  for  uniting  leather  belts;  belt  hooks  of  various  sizes; 
clout- wrought- nails  in  papers,  which  are  designed  for  nailing 
leather  belts  or  canvass  to  machinery;  trimming  nails  of  various 
sizes  and  colors,  and  many  other  useful  articles. 
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CHAPTER    II. 

SOILS   AND    THEIR    MANAGEMENT. 

"  Here,  barren  sands  and  granite  rocks  abound, 
There,  slippery  clay   and  marly  beds  are  found. 
But   where  d  'me  Nature  with  her  skillful  hand 
Has  tempered  well  the  surface  of  the  land 
With  sind  and  clay,  and  covered  it  with  mold, 
There  Ceres  plants  her  grain  like  shining  gold." — EDWARDS, 

221.  SOILS  are  strata  of  the  earth,  lying  at  or  near  its  sur- 
face; and,  when  spoken  of  in  general  terms,  they  are  all  embraced 
in  the  expressions,  soil  and  subsoil. 

222.  The  soil  is  sometimes  very  thin,  not  one  inch  in  depth; 
and  many  times  it  is  found  to  be  several  feet  deep.     The  subsoil 
is  the  stratum  of  earth  on  which  the  soil  rests,  and  will  be  found 
of  different  depths,  different  color,  and  different  in  every  respect 
in  different  localities.     And  the  subsoil  is  frequently  as  different 
in  every  respect  from  the  soil  that  lies  above  it,  as  the  soil  of  a 
given  locality  differs  from  that  in  any  other  locality. 

223.  Some  writers  have  fallen  into  the  error  when  writing 
about  soils,  of  limiting  the  soil  to  that  depth  which  is  pulverized 
with  tools   and   implements.     But  that   earth    which   has  been 
spaded  or  pulverized  w  th  plows  one  or  more  feet  deep,  cannot  be 
properly  called  soil,  unless  it  has  been  at  some  time  exposed  to 
the  combined  action  of  rains,  frosts,  heat,  vegetation,  and  thus 
prepared  by  the  action  of  those  powerful  elements  of  nature  for 
producing  crops.     Farmers  should  bear  in  mind  tiie  proper  dis- 
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tinction  between  soil,  subsoil  and  earth.  Earth  may  be  taken 
from  a  thousand  feet  beneath  the  soil,  in  which  seeds  will  vege- 
tate; and  the  plants  may  come  to  maturity.  But  that  earth 
cannot  be  properly  denominated  soil  or  subsoil.  It'  is  simply 
earth — barren  earth  or  fertile  earth. 

HOW  SOILS  ARE  FORMED. 

224.  The  time  has  been  when  all  soils  and  subsoils  were  in  a 
state  of  rock;  or,  in  other  words,  soils  have  been  formed  of  stones 
on   the   earth's    surface.     We  can  perceive  all  'around   us  the 
operations  of  nature's  laws,  changing  and  transforming  material 
substances  into  a  multitude  o;  new  forms.     The  intense  cold  of 
winter,  the  scorching  sunshine  of  summer,  thegjntle  rain  and  dew, 
and  the  growth  and  decay  of  plants,  all  exert  more  or  less  in- 
fluence in  the  formation  of  soils.     But  when  we  reflect  for  a  mo- 
ment what  a  powerful  agent  electricity  is  to  divide,  subdivide  and 
to  shatter  to  atoms  infinitely  small  the  hardest  and  the  knot- 
tiest substances  in  nature;  when  we  consider  that  electricity  per- 
vades the  entire  globe  on  which  we  dwell,  from  its  centre  to  its 
utmost  circumference;  when  we  contemplate  the   vast  and  un- 
limited power  that  was  once  in  operation  to  heave  up  to  moun- 
tain height  large  tracts  of  country,  all  of  solid  rock,  as  we  may 
witness  all  over  the  Eastern  as  well  as  the  Western  Continent;  and 
when  we  contemplate  the  grand  and  awfully  sublime  spectacle  of 
vast  strata  of  solid  rocks  broken  up  and  put  in  motion,  crushing, 
grinding  and  reducing  each  other  to  atoms,  it  requires  no  very 
great  stretch  of  imagination  to  understand  how  soils  have  been 
formed. 

225.  The  best  geologists  tell  us,  that  "  soils  have  been  formed 
by  the  wear  and  tear — the  disintegration  and  decomposition  of 
rocks."     In  other  language,  the  rocks  have  fallen  to  pieces,  and 
have  been  dissolved  by  the  united  action  of  rain,  frost  and  heat; 
and  thus  the  particles  have  been  reduced  so  small,  that  the  smallest 
roots  of  plants  will  absorb  and  appropriate  the  soluble  portions 
to  the  purpose  of  forming  plants.     A  very  good  illustration  of 
the  ibmutiou  of  soils  is  given  in  the  preparation  of  gyp^a.n  as  a 
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fertilizer  for  crops.  (See  Gypsum  in  the  Chapter  on  Manures.) 
The  rock  is  first  roducod  by  mechanical  me.ins — by  hammers  and 
mill  stones — to  a  very  fine  powder.  Then,  after  it  has  been 
reduced  as  fine  as  practicable  by  mechanical  means,  it  is  sowed 
over  the  soil,  where  it  is  reduced  to  particles  still  smaller,  by 
chemical  moans — by  being  dissolved;  and  then  entering  into  the 
formation  of  plants.  Thus  it  has  been  with  those  rocks  of  which 
the  soil  was  formed.  They  have  been  torn  from  the  vast 
quarries,  as  if  ^  charges  of  powder  had  been  deposited  at  short 
distances  apart  throughout  the  entire  quarry,  and  exploded 
at  one  toucli  of  the  torch,  and  afterwards  put  in  motion;  and  by 
crushing  and  grinding,  and  smashing  along,  they  have  been  re- 
duced to  a  fine  powder,  which  powder  has  been  reduced  still  finer 
by  chemical  means — by  cold,  heat,  wet  and  dry,  and  vegetation, 
all  combined — by  the  formation  of  plants,  and  by  their  decay, 
and  mingling  with  the  earth  on  the  surface  of  the  earth. 

DIFFERENCE  IN  SOILS 

226.  From  these  considerations  the  young  farmer  will  readily 
perceive  that  different  kinds  of  soil  have  been  formed  by  different 
kinds  of  rock.     When  wells  are  dug,  or  when  other  excavations 
are  made  in  the  earth,  strata  of  earth  and  small  stones  will  be 
dug  through ;  and  one  can  perceive  with  the  naked  eye  that  the 
earth  which  surrounds  the  stones  has  been  formed  of  just  such 
stones  as  are  still  remaining.     And,  more  than  this,  the  stones 
that  remain  present  the  same  appearance  that  stones  of  all  sizes 
would,  after  they  had  been  rolled  and  tumbled  for  a  long  period 
of  time  in  a  vast  tumbling  drum,  until   most  of  them  had  been 
reduced  to  powder. 

227.  Every  observing  man  can  call  to  mind  instances  where 
he  lias  seen  large  stones — 3ven  after  they  have  been  placed  in  a 
wall  of  some  building — all  falling  to  fine  atoms,  thus  forming 
coil.     The  stones  and  gravel  in  our  cultivated  fields  are  annually 
being  dissolved  by  the  action  of  the  elements,  by  the  wear  anil 
tear  and  grinding  of  tools  and  implements,  when  they  are  plowed 
and  harrowed,  which  often  amounts  to  more  thau  as  much  as  is 
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usually  applied  in  a  top  dressing  of  gypsum.  All  of  these  agencies, 
in  connection  with  the  decomposing  of  vegetation,  constitute  the 
great  means  of  forming  soils,  and  of  keeping  them  in  a  fertile 
and  productive  condition.  And  out  of  these  raw  materials  the 
farmer  is  required  to  produce  subsistence  for  himself  as  well  as 
for  his  domestic  animals.  Therefore  the  great  and  leading 
idea  will  be,  not  only  to  produce  a  subsistence  from  the  soil,  and 
leave  it,  when  we  are  done  with  earth,  as  good  as  we  found  it, 
but  to  manage  it  in  such  a  manner  that  it  will  sustain  us  and 
our  cotemporaries ;  and  come  into  the  possession  of  our  successors 
twice  as  productive  as  it  was  when  we  received  it. 

SOILS   STILL.  FARTHER  DEFINED. 

228.  A  very  practical  writer  in  the  Mark-Lane  Express  says: 
"Soil  means  the  surface  land  that  is  used  for  the  purpose  of  cul- 
tivation, and  producing  crops  from  the  seeds  that  are  deposited 
in  its  matrix.  The  nature  of  the  subsoil,  or  under-stratum,  is,  in 
many  cases,  of  very  considerable  moment  in  the  fertility  of  the 
land  that  lies  upon  it — If  it  be  wet  or  dry,  porous  or  compact. 
And  then  the  climate  or  external  influences  to  whic'i  the  vege- 
tables of  the  crop  are  exposed  in  the  growing  and  maturing  con- 
dition; and,  lastly,  the  capacity  of  the  soil  for  imbibing  and 
retaining  moisture  and  caloric.  Soils  are  very  largely  varied  in 
the  composition,  but  mostly  derived  from  the  decompositions  of 
the  rock  on  which  they  repose.  There  are  several  extraneous 
bodies  intermingled  with  the  soil  which  have  been  produced  and 
located  by  unknown  causes;  and  there  are  vast  depositions  of  im- 
ported debris  lying  between  the  rocks  and  the  soil  which  seem  to 
destroy  the  direct  connection  between  the  parents  and  the  progeny. 
This  interposition  is  mostly  local,  and  may  be  reckoned  a  diluvium 
from  peculiar  causes,  and  in  a  certain  position.  Soil  is  the  sup- 
port of  vegetation,  and  the  reservoir  of  receiving  and  coninvr.ii- 
eating  nourishment.  This  power  is  large  or  small,  according  to 
the  composition  of  the  soil  in  the  natural  ingredients  and  the 
mixture  of  the  substances.  The  chief  substances  in  soils  are  clay, 
sand,  lime,  animal  and  vegetable  muttero,  some  oxide  of  iron,  and 
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occasionally  certain  saline  compounds.  The  thrae  ingredients  of 
clay,  sand  and  lime  are  the  principal  constitmnts  of  soils,  along 
with  the  valuable  addition  of  animal  and  vegetable  matters,  now 
called  hunuts.  (See  Humus  in  Chapter  on  Manures.)  The  mat- 
ters which  constitute  soils  are  of  a  compound  nature,  and  oparate 
as  such  in  the  formation  of  them.  There  are  few,  if  any,  sub. 
stances  in  nature  which  after  being  exposed  to  and  acted  upon 
by  the  atmosphere  and  other  agents  are  not  capable  of  affording 
support  to  some  kind  of  vegetables,  though  there  is  a  very  great 
variety  in  this  respact  among  earthy  matters.  Some  nutters 
are  quickly  converted  into  the  proper  nourishment  of  vegetation; 
while  others  require  a  long  time  in  being  assimilated  into  a  ma- 
terial for  sustaining  any  kind  of  vegetable  life. 

HOW  SOILS  ARE  DISTINGUISHED. 

229.  Soils   are  distinguished  in  general  terms    as  light  and 
heavy.    The   light  soils  are  those   that  are  composed  of  light 
materials,  for  the  most   part  such  as  humus  or  vegetable  mold, 
with  a  limited  proportion  of  clay  or  sand,  or  both.     Heavy  soils 
are  distinguished  from  light  ones  by  being  composed  in  a  large 
proportion  of  clay.     "  Then  we  speak  of  fertile  soil,  and  barren 
soils,  of  wet  and  dry  soils;  of  rocky  and  mucky  soils;  of  clayey,  cal- 
careous, argillaceous,   aluminous  and   gravelly    clay;    of  loamy, 
sandy  loam,  gravelly  loam,  and  clayey  loam.     Besides  these,  there 
are  many  soils  that  cannot  properly  be  called  by  either  of  the 
foregoing  terms;  but  may  be  spoken  of  as  a  mixture  of  various 
kinds  of  soil 

230.  Every  intelligent  farmer  knows  what  clay  is,  and  what 
sand,  gravel  and  vegetable  mold  is.     Now,  all  soils  are  com- 
posed of  these  substances;  and  when  any  one  or  two  of  them 
predominates  in  a  soil,  that  soil  may  be  distinguished  by  those  kinds 
of  earth.     For  example:  when  a  soil  is  composed  mostly  of  heavy, 
slippery  clay,  we  call  it  a  stiff  clay;  although  a  soil  of  pure  clay 
is  never  met  with.     When  there  is  a  good  proportion  of  loam 
among  the  clay,  it  may  properly  be  denominated  a  clay  loam. 
When  there  is  a  good  portion  of  gravel  among  the  clay,  we  de- 
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signate  it  as  gravelly  clay.  When  a  portion  of  the  clay  soil  has 
been  formed  by  the  disintegration  of  limestone,  we  call  it  a  cal- 
careous clay. 

231.  A  sandy  soil  is  one  in  which  there  is  more  sand  than 
anything  else.  But  when  there  is  a  good  proportion  of  loam 
among  the  sand,  we  call  it  a  sandy  loam.  Sand  and  clay 
form  loam.  Hence  loamy  soils  contain  from  thirty  to  sixty 
parts  in  one  hundred  of  sand.  From  loam  we  branch  off  to 
clayey  loam  and  gravelly  loam.  In  addition  to  these  kinds  of 
soil,  there  is  an  infinite  variety  of  soils  in  which  vegetable  mould 
predominates,  which  cannot  be  classed  with  the  sandy,  loamy,  or 
clayey  soils.  There  are  thousands  of  acres,  a  large  portion  of 
the  soil  of  which  has  been  formed  of  limestone,  that  are  called  cal- 
careous clays,  calcareous  loam,  or  calcareous  sand. 

232.  Alluvial  soils  are  such  as  have  been  deposited  by  the 
action  of  streams  of  water;  and  they  may  be  as  varied  in  their 
composition  as  any  other  variety  of  soil.     But,  as  a  general  rule, 
there  is  a  large  proportion  of  vegetable  and  mineral  matter  mingled 
with  them,  which  renders  them  very  productive. 

FORMATION  OF  PRAIRIE  SOILS. 

233.  The  soils  found  on  our  prairies  in  the  western  part  of 
our  country  are  quite  different  from  all  others  that  have  been 
mentioned,  on  account  of  the  peculiar  manner  in  which  they  have 
been  formed.  For  ages  past  the  large  crops  of  prairie  grass  have 
been  allowed  to  decay  where  it  grew ;  and,  in  many  instances, 
fire  has  swept  over  most  territories,  and  reduced  the  dry  vegeta- 
tion to  ashes.     And  as  the  roots  have  brought  up  the  soil,  and 
it  has  been  formed  into  plants,  and  then  burned  to  ashes,  a  soil 
of  a  very  peculiar  character  has  been  formed,  which  abounds 
richly  in  materials  for  producing  large  crops  of  all  kinds  of  cereal 
grain  as  well  as  grass,  and  anything  else  that  farmers  desire  to 
cultivate.     Such  soils  may  properly  be  denominated  vegetable 
soils.     I   might  pen   page  after  page  concerning    soils,  which 
would  be  of  interest  to  read.     But,  as  most  farmers  want  only  a 
few  practical  and  tangible  thoughts  on  this  subject,  I  have 
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thought  it  best  to  write  briefly.  Most  farmers  are  more  inter- 
ested in  cultivating  their  own  soils  well  than  they  are  in  direc- 
tions for  cultivating  soils  of  a  different  character  in  another  part 
of  the  world.  (See  Allen's  American  Farm  Book.) 

CHEMICAL  CLASSIFICATION    OF   SOILS. 

234.  The  editor  of  the  Mark-Line  Express  says:   The  best 
classification  of  soils  is  a  chemicul  classification,  founded  on  their 
composition,  according  to  the  proportion  of  sand  separable  by 
washing;  it  divides  them  into  sands,  sandy  loans,  loams,  clay 
loams,  and  clays.     It  subdivides  those  again  into  fine  and  coarse 
sands  and  sandy  loams,  according  to  the  size  of  the  particles  of 
sand,  and  into  gravelly  sands,  loams  and  clays,  according  to  the 
proportion  of  pebbles  or  fragments  of  rocks.     The  proportion  of 
calcareous  matter  indicates  whether  they  are  to  be  called  marly 
or  calcareous  sands,  loams,  and  clays;  while,  if  they  contain  a 
certain  proportion  of  vegetable  matter,  they  are  called  vegetable 
soils.     Each  name  should  express  some  defined  proportion  of 
sand  separable  by  washing,  and  of  calcareous  or  vegetable  matter. 
In   such  a  classification  as  we  advocate,  we  should  have:     1. 
SUidous  soils,  containing  from  90  to  95  per  cont.  of  sand.     These 
would  be  divided,  on  the  same  principle,  into  blowing  sand,  coarse 
sand,  good  agricultural  sand,  and  calcareous  sand.     2.  Loamy 
soils,  70  to  90  per  cent,  of  sand  separable  by  washing,  subdivided 
into  coarse  sandy  loam,  fine  sandy  loam,  loam,  rich  loam,  and 
calcareous  loam.     3.   Clayey  soils,  with  40  to  10  per  cent,  of 
sand,  divided  into  clay  loam,  clay,  and  calcareous  clay      Each  of 
these  soils,  termed  calcareous  sand,  calcareous  loam,  &c.,  contain 
live  per  cent. of  lime.     Marly  soils  constitute  a  fourth  group,  in 
which  the  proportion  of  lime  ranges  between  5  and  20  per  cent., 
and  are  divided  into  sandy  marls,  loamy  marls,  and  cb.yey  marls. 
Calcareous  soils  contain  more  than  20  per  cent,  of  lime.     They 
are  divided  into  sandy  calcareous,  loamy  calcareous,  and  clayey 
calcareous  ;    while  in  calcareous  sands,  clays,  a;'.d  loams,  the 
proportion  of  lime  does  not  exceed  5  per  cent.     The  difference  of 
composition   denoted  by  difference  of  name  is  similar  to  the 
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su'phatcs  and  sulphites  of  chemical  nomenclature,  whic'i  contain 
different  proportions  of  sulphuric  acid.  According  to  the  quantity 
of  pebble  fragni3nts  yielded  by  a  square  yard,  or  by  a  cubic  foot 
of  the  soil,  they  might  be  denominated  gravels  or  gravelly  sand, 
loams,  and  clays.  Vegetable  soils  vary  from  the  common  garden 
mould,  which  contains  from  5  to  10  per  cent,  of  vegetable  mitte1', 
to  the  peaty  soil,  in  which  the  organic  matter  is  about  60  to  70 
per  cent.  They  will  be  vegetable  sands,  loams,  clays,  marls ,  &c. 
Considered  geologically,  soils  may  be  classed  in  three  groups: 
1.  Local  soils,  or  those  derived  exclusively  from  the  debris  of  the 
rock  on  which  they  rest,  unmixed  with  the  materials  of  other 
rocks.  2.  Erratic  soils,  containing  the  mixed  materials  of 
several,  and,  in  many  cases,  distinct  formations,  transported  by 
currents  of  water  which,  at  the  close  of  what  is  called  the  tertiary 
period  of  geology,  acted  irrespectively  of  the  present  lines  of 
drainage  and  sea  levels.  3.  Alluvial  soils,  composed  of  finely 
divided  matter,  transported  and  deposited  by  rivers  and  tidal 
currents,  in  subordination  to  the 'existing  levels  and  lines  of 
drainage. 

CLAY  AND  CLAY  SOILS. 

235.  "  Clay  is  a  viscous  earth  of  marine  or  fresh-water  origin, 
ductile  and  plastic,  capable  of  retaining  the  mouldsd  forms; 
imbibes  fifteen  times  its  own  weight  of  water  without  dropping, 
and  retains  it  with  great  obstinacy.  A  very  considerable  quantity 
of  clay  is  necessary  in  the  composition  of  soils;  it  is  the  basis  of 
all  good  lands;  there  cannot  be  a  rich-bearing  earth  without  some 
clay;  conveying  a  vast  chemical  superiority,  though  with  a 
mechanical  disadvantage.  Clay  is  required  to  imbibe  and  retain 
moisture,  and  its  value  depends  on  the  quantity  in  the  soil.  An 
excess  of  clay  produces  a  starved  barrenness  from  too  much 
moisture:  the  want  of  it  forms  weak  lands,  dry,  and  barren." 
Clay  is  an  earth,  the  base  of  which  is  alumina;  and  alumina  con- 
sists of  the  metal  known  as  aluminum  united  with  oxygen.  Clay 
may  be  further  define  1  as  a  heavy,  soft,  ani  slippery  earth  when 
wet;  and  when  dry,  compact,  brittle,  and  hard.  Pure  clay  is 
said  to  be  white.  But  it  is  rarely  found  in  its  pure  state.  It  is 
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almost  always  mingled  with  other  substances,  which  modify  its 
color  as  well  as  its  texture  or  solidity.  We  frequently  see  al- 
lusions made  to  aluminous  clay  and  aluminous  earth,  which  means 
almost  pure  clay.  Then  we  have  silicious  earth  Oi-  clay,  in  which 
there  is  a  good  proportion  of  silica  or  flint,  sand  and  quartz. 
Other  writers  allude  to  argillaceous  earth  or  soil,  to  denote  that 
the  purest  kind  of  clay  predominates.  In  many  locaPties  the  clay 
is  properly  of  a  calcareous  nature — called  a  calcareous  clay — 
which  signifies  that  there  is  a  large  proportion  of  lime  in  the  soil. 
Then  we  have  what  may  be  termed  a  calcareo-argillaceous  soil, 
which  contain  a  good  portion  of  calcium  and  argil,  or  aluminum. 
Clay  is  sometimes  almost  red.  which  is  colored  by  the  iron  in  it. 
Other  foreign  substances  give  different  colors  to  clay,  imparting 
sometimes  a  bluish,  and  sometimes  a  brown  tint.  Almost  all  soils 
contain  more  or  less  clay,  although  in  some  the  amount  of  clay  is 
so  small  that  it  may  be  said  to  contain  no  clay  at  all. 

236.  One  of  the  great  excellencies  of  clay  soils  is,  the  capacity 
and  power   of   retaining  fertilizing    matter  for   promoting  the 
growth  of  plants  when  there  is  not  an  excess  of  water.     When 
clay  soils  are  wet  they  will  retain  such  substance";  as  well  as  when 
dry ;  but  an  excess  of  water  will  render  the  soil  so  very  compact 
that  the  roots  of  plants  cannot  avail  themselves  of  the  food  that 
exists  in  abundance  throughout  the  entire  soil.     When  the  pores 
of  the  soil  are  filled  with  standing  water  none  but  the  roots  of 
aquatic  plants  will  grow  in  it.     And  even  then,  unless  the  soil 
be  kept  constantly  wet,  such  roots  will  die  when  the  clay  comes 
to  dry  and  shrink  and  crack  under  the  influence  of  the  sun. 

PREPARATION  OF  CLAY  FOR  TOP  DRESSING. 

237.  If  we  dig  up  clay  in  chunks  that  has  never  been  ex- 
posed to  the  alternate  influences  of  freezing  and  thawing,  and 
drenching  rains,  and  scorching  sunshine,  and  place  it  where  it  can 
freeze  and  thaw  a  few  times  during  the  winter,  instead  of  remain- 
ing in  heavy,    soggy,  melastic  masses,  it  will  crumble  to  fine 
powder,  which  may  be  shoveled  over  or  spread  around  with  com- 
parative ease.     .Now,  in  using  clay  as  a  top  dressing,  or  in  uiing- 
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ling  it  with  sandy  soils,  the  great  idea  is  to  save  hard  labor,  and 
to  derive  as  much  benefit  as  may  be  practicable  from  the  clay  the 
first  season  it  is  applied  to  the  soil.  If  it  is  to  be  mingled  with 
a  sandy  soil  after  it  has  been  hauled  half  a  mile  or  more,  which 
may  be  done  in  some  States  during  the  winter  months,  let  it  be 
spread  on  the  soil  where  it  is  needed,  whether  meadow  or  plow 
land,  and  in  the  spring  all  the  compact  chunks  will  be  reduced  to 
a  fine  powder,  which  may  be  spread  evenly  over  the  surface  But 
if  the  clay  is  to  be  used  as  a  top  dressing  for  hoed  crops,  it  should 
bo  drawn  at  the  former  part  of  winter  near  the  place  where  it  is 
to  be  used,  and  spread  on  a  smooth  plot  of  dry  ground,  about 
eight  or  ten  inches  deep,  and  about  ten  or  twelve  feet  in  width, 
and  then  a  temporary  shed  of  boards  erected  over  it  to  carry  off 
the  rain.  Should  it  all  thaw  out  during  the  winter,  let  the 
boards  be  removed,  and  let  the  whole  of  it  be  plowed  over,  cutting 
very  narrow  furrow  slices,  and  covered  up  again  to  keep  off  the 
rain.  By  keeping  off  the  rain,  and  by  plowing  it  ever  several 
times,  it  will  be  so  mellow  and  fine  by  the  time  it  should  be  ap- 
plied to  the  growing  crops  that  it  can  be  shoveled  and  spread 
with  comparatively  little  labor.  On  deep  mucky  soils  a  top 
dressing  of  clay  will  produce  heavier  grass  than  a  dressing  of 
barnyard  manure.  And  on  very  porous  sandy  or  gravelly  soils 
a  small  shovelful  of  pulverized  clay  to  a  hill  of  potatoes  or  Indian 
corn  would  produce  more  grain  than  a  dressing  of  most  of  the 
kinds  of  fertilizers  sold  in  manure  markets. 

HUMUS  IN  SOILS. 

238.  That  portion  of  a  soil  which  we  scientifically  denonr.iite 
hum'.is  is  the  same  substance  that  farmers  ordinarily  call  mould, 
comprehending  the  organic  matter  in  all  soils  which  has  been 
formed  by  the  decay  of  vegetation  and  animal  substances  at  any 
previous  period  of  time.  In  some  soils  it  is  found  in  great  abund- 
ance, and  in  many  others  it  appears  in  only  limited  quantities. 
It  constitutes  the  greatest  source  of  fertility  in  every  soil,  as  is 
abundantly  proved  from  the  fact,  that  when  no  humus  is  to  be 
found  in  a  soil  it  will  be  as  unproductive  for  cereal  grain  as  cold, 
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soggy,  calcareous  clay,  or  barren  sand  Scientific  writers  call  it  by 
various  names,  such  as  huraic  acid,  humin,  huraic  extract,  and  the 
decayed  carbon  of  acid eous  residue  of  plants  and  animal  substances. 
Humus  exists  in  as  many  different  forms  as  carbon.  Chemists 
tell  us  that  the  diamond — "  more  precious  than  silver  or  gold" — 
and  black  charcoal  are  composed  of  pure  carbon.  But  how 
vastly  different  their  appearance!  Humus  is  also  called  vegetable 
matter  in  a  state  of  decay.  Peat  and  turf,  when  they  are  in  a 
state  of  decay,  are  sometimes  called  inert,  humus.  Although  a 
certain  amount  of  humus  is  essential  to  render  a  soil  productive, 
still  where  it  exists  too  abundantly  it  operates  as  a  source  of 
infertility  rather  than  of  fertility.  Farmers  may  readily  recognise 
humus  when  they  meet  with  it  in  their  fields.  On  new  lands  just 
cleared  of  the  forest,  decayed  brush,  leaves,  rotten  wood,  which 
has  crumbled  to  a  black  mold,  and  the  thin  super -stratum  of 
black  earth  on  the  surface  of  any  compact  soil  is  humus. 

THE  OPERATION  OP  HUMUS. 

239.  The  influence   which  humus  exerts  on  vegetation  is  a 
two-fold  one — mechanical  and  chemical.     When  it  is  mingled  with 
a  clay  soil  it  renders  it  porous,  light,  friable,  warm,  and  easily 
worked.     It  keeps  the  soil  from  running  together  like  mortar,  as 
it  allows  the  water  to  percolate  through  it  quickly,  and  it  prevents 
iis  baking,  in  hot  weather,  by  conducting  off  the  water  quickly 
and  keeping  it  porous  for  the  admission  of  air.     This  is  the  me- 
dtanical  influence. 

240.  The  chcmiczl  influence  may  be  thus  explained.   Chemists 
tell  us  that  it  absorbs  nitrogen  from  the  atmosphere  during  its 
decay,  which  is  almost  constantly  going  on,  and  thus  becomes 
converted  into  ammonia  and  nitric  acid,  which  are  excellent  sub. 
stances  in  promoting  the  growth  of  vegetation.     It  also  forms 
carbonic  acid,  which  is  the  very  life  of  all  our  cultivated  plants. 
These  are  chemical  influences.     (See  this  subject  elucidated  under 
the  head  of  Mechanical  and  Chemical,  Chapter  I.)     These  sub- 
stances unite  with   others  in  the  soil;    and  thus,    by    farther 
chemical  changes  and  influences,  excellent  food  is  formed  for  the 
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roots  of  growing  plants.  The  organic  matter  (humus),  when 
formed  in  wet  places,  constitutes  muck  and  peat,  which  are  not 
fertile;  but  as  it  occurs  in  arable  soils,  in  quantities  usually  not 
exceeding  3  to  10  per  cent.,  it  is  of  great  value,  not  only  ou  ac- 
count of  its  power  of  absorbing  water,  but  also  from  the  fact, 
that  in  its  decay  it  is  a  continuous  source  of  carbonic  acid  and 
ammon'a,  thus  satisfying,  to  some  extent,  one  condition  of  rapid 
growt'i  already  insisted  upon,  viz. :  supplies  of  atmospheric  plant- 
food  by  the  soil.  The  carbonic  acid  formed  in  the  soil  by  the  slow 
oxidation  of  humus  acts  also  according  to*the  amount  of  its  pro- 
duction in  the  chemical  disintegration  of  the  insoluble  parts  of 
the  soil,  and  thus  indirectly  furnishes  to  the  plant  increased  quan- 
tities of  ash-ingredients. 

SAND  AND  SANDY  SOILS. 

241.  Sand  is  the  pirticled  granulation  of  rocky  substances 
that  have  been  reduced  by  the  action  of  water,  and  have  been 
carried  about  and  located  by  the  aqueous  agitations.  The 
quartzy  and  silicious  formation  prevents  any  cohesion  of  sand, 
which  is  loose  and  incoherent;  and  when  dried,  it  is  blown  by  the 
wind.  It  possesses  not  any  fertility,  but  it  is  usefully  mixed  with 
other  substances,  and,  in  the  proper  quantity,  promotes  the  open- 
ness of  soils  that  is  necessary  to  fertility.  Sand  varies  in  color 
about  as  much  as  clay,  and  its  excellence  for  agricultural  pur- 
poses differs  about  as  widely  as  the  excellence  of  clayed  soils  in 
their  great  variety.  If  we  wash  a  handful  of  sand,  and  examine 
it  with  a  microscope,  it  appears  more  like  a  heap  of  sharp-cornered, 
rough-looking  bowlders  than  anything  else.  Tha  fertility  of  sandy 
soils  arises,  for  the  most  part,  from  the  mechanical  influence  which 
the  sand  exerts  in  promoting  vegetable  growth;  and  the  great 
excellence  and  efficacy  arising  from  the  sand  in  clayey  soils  con- 
sists in  its  rendering  the  clay  more  porous,  so  that  the  numerous 
roots  of  plauts  may  spread  very  readily  through  the  soil.  The 
sand  does  not  supply  nourishment,  except  in  a  very  limited  de- 
gree. The  little  roots  find  their  way  through  the  soil,  where 
there  is  a  good  proportion  of  sand,  about  as  readily  as  insects. — 
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worms   and   bugs — crawl  downward  through  heaps  of   small 
stone. 

242.  Every  intelligent  farmer  knows  what  quartz  and  flint 
stone  is.     Sand  is  formed  from  this  hard  and  flinty  rock.     S  and 
is  not  formed  of  slate,  or  hornstone,  or  limestone.  Sand  furnishes 
material  for  growing  plants  that  gives  stiffness  to  the  stems.  For 
this  reason  cereal  grain,  that  grows  on  sandy  soils,  always  keeps 
erect  much  better  than  when  it  grows  on  mucky  soils,  where 
there  is  a  deficiency  of  silex,  or  silica,  for  imparting  stiff.iass  to 
the  stems.     The  GeneSee  Farmzr  says:  "The  immsdiate  effjct  of 
sand  applied  to  clay  is  to  make  it  into  a  more  adhesive  mortar; 
and  anthracite  coal  ashes,  unless  in  large  proportion,  will  have 
the  same  indurating   effect;    but  if  coarse   vegetable  or  stall 
manure,  or  a  stiff  clover  sod  is  applied  with  the  sand,  and  both 
are  plowed  in,  in  the  fall,  so  that  the  frosts  of  winter  can  act  o;i 
the  furrows,  then  a  thorough  amelioration  takes  place,  and  you 
have  the  next  season  a  friable  soil  of  great  fertility,  capable,  \vith 
subsequent  good  tillage,  of  standing  both  wet  and  drought.    But 
to  keep  up  this  condition  of  the  soil,  it  must  be  well  underdrained, 
and  an  occasional  rotation  of  a  clover  crop,  with  the  sod  and  a 
little  manure  plowed  in,  must  not  be  omitted.     The  action  of 
frost  on  clay  is  allied  to  that  of  burning  the  clay;  the  aluminous 
base  of  clay  seems  to  lose  its  strong  adhesiveness  by  burning, 
and  the  finely  comminuted  sand  that  is  precipitated  is  identical, 
apparently,  with  the  fine  sand  of  the  richest  river  bottoms,  which, 
it  has  been  said,  cannot  be  worn  out  by  ordinary  cropping.     At 
any  rate,  such  a  soil  is  more  capable  of  holding  water  by  absorp- 
tion, and  decomposed  organic  matter  by  chemical  attraction, 
than  by  any  other  equally  absorptive  soil. 

THE  FERTILITY  OF  SOILS. 

243.  The  question  is  often  asked  on  what  the  fertility  of 
super-soil  and  subsoil  depends  ?      And  it  has  puzzled  a  great 
many  wise  heads  to  give  a  correct  answer  to  such  a  simple  inter- 
rogation.    Soils   from  different  parts  of  the  country  have  been 
carefully  analyzed,  and  the  analyses  have  turned  out  to  be  exactly 
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alike.  But  in  productiveness,  one  was  called  a  'barren  soil,  anj 
the  other  a  productive  one.  "Writers  have  theorized  and  philoso- 
phised about  it,  and  penned  elaborate  essays  in  giving  the  true 
answer  to  this  simple  question,  which  may  be  answered  correctly, 
scientifically,  and  practically  in  only  a  few  words,  which  are — 
the  fertility  of  the  soil  depends  ox,  the  amount  of  available  nourish- 
ment which  it  contains.  This  comprehends  it  all. 

244.  A  man  may  understand  correctly  what  ingredients  are 
necessary  to  constitute  a  fertile  soil,  and  he  may  determine 
whether  those  ingredients  are  to  be  found  in  the  soil,  or  whether 
they  must  be  supplied.  But,  after  all  that  is  said  and  done,  if 
those  ingredients  are  not  in  an  available  form  for  promoting  the 
growth  of  plants  the  soil  cannot  be  called  a  fertile  one.  Some 
writers  have  supposed  that  when  one  soil  was  barren,  and  another 
exactly  like  it  in  its  chemical  composition  was  very  fertile,  its 
fertility  must  be  traced  to  the  exceeding  fineness  of  the  particles 
in  the  fertile  soil,  and  to  their  coarseness  in  the  barren  soil.  This 
is  correct  so  far  as  it  goes.  Of  course  the  nourishment  in  the 
very  coarse  particles  of  earth  is  not  available  by  the  roots  of 
plants.  And  it  might  not  be  any  more  available  were  it  reduced, 
by  mechanical  means,  to  a  very  fine,  impalpable  powder.  Beforo 
substances  can  be  ava  1  tble  by  the  roots  of  plants,  they  must  be 
reduced  to  a  liquid  or  fluid  state,  and  even  after  they  have  been 
changed  to  a  liquid  state,  they  may  still  not  be  in  an  available 
condition  for  promoting  the  growth  of  plants.  All  vegetable 
nourishment,  whether  it  is  in  the  soil  or  in  the  atmosphere,  must, 
necessarily,  be  in  suck  a  liquid  or  fluid  state  that  the  roots  and 
leaves  of  plants  will  take  it  up.  Plants  never  take  up  solid  ma- 
terials, and  they  will  never  absorb  liquids  and  fluids,  when  they 
are  in  a  certain  condition,  any  more  than  they  will  absorb  solid 
substances. 

ERRORS  IN  CULTIVATING  SUBSOILS. 

245.  The  subsoil  or  under-stratum    which  supports  the  cul- 
tivable layer,  if  it  be  earthy  or  rocky,  compact  or  porous,  in- 
fluences the  productiveness  of  soils.     A  sandy  soil  may  owe  its 
6 
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fertility  to  the  power  of  the  subsoil  to  retain  water;  and  a  wet, 
clayey  soil  may  be  much  benefitted  by  a  subsoil  of  porous  sand 
or  gravel.  It  is  well  known  that  soils,  when  only  a  few  inches  in 
depth,  and  on  beds  of  cold,  wet  clay,  rock,  or  chalk,  are  by  no 
means  so  fruitful  and  productive  as  those  which  are  deeper, 
though  of  inferior  quality,  but  resting  on  a  bottom  which  is  dry 
and  gravelly.  The  difference  of  weight  and  tenacity  in  the  un- 
derstrata of  soils  likewise  introduces  great  variety  in  regard  to 
their  powers  of  raising  and  rearing  vegetable  productions  in  the 
way  of  crops  upon  the  n.  A.S  farmors,  generally,  have  not  made 
themselves  familiar  with  different  kinds  of  soil  and  subsoil,  we 
have  too  often  seen  them  experimenting  with  subsoils  at  a  very 
costly  rate.  One  farmer,  whose  soil  was  very  deep,  has  run  his 
plow  deep,  and  turned  up  thrae  or  four  inches  of  new  earth,  which 
he  called  subsoil,  which  has  increased  his  crops  more  than  double 
the  usual  amount.  Another,  whose  soil  was  very  thin,  contain- 
ing only  a  small  proportion  of  mould,  and  resting  on  a  stubborn 
and  compact  subsoil,  has  turned  all  the  mould  that  has  been 
slowly  accumulating  for  ages  past,  eight  or  ten  inches  below  the 
surface,  and  brought  up  several  inches  in  depth  of  this  cold,  un- 
friable,  unfertile  subsoil,  with  the  expectation  that  this  soil 
would  produce  a  v?ry  bountiful  crop,  when,  to  his  great  disap- 
pointment, he  finds  that  the  productiveness  of  his  soil  is  ma- 
terially injured  for  many  years  to  come.  Many  farmers,  in  dif- 
ferent parts  of  the  country,  who  were  ignorant  of  the  character 
of  their  subsoil,  have  plowed  deep  in  the  spring  for  a  crop  of 
Indian  corn;  and  as  the  subsoil  was  often  wet,  cold,  and  barren, 
not  half  a  crop  was  raised.  Therefore,  by  not  understanding 
how  soils  are  formed ;  how  long  time  is  required  to  make  a  pro- 
ductive soil  out  of  the  materials  that  are  near  the  surface  of  tbe 
earth;  and  by  not  understanding  wherein  consists  the  source  of 
fertility  of  all  soils,  deep  plowing  and  deep  cultivation  have  been 
condemned;  scientific  agriculture  has  been  denounced ;  and  "  Book 
Farming  has  been  blown  higher  than  Dr.  Franklin's  Kite," 
simply  because  deep  plowing — turning  up  the  unfertile  subsoil — 
proved  an  injury  rather  than  an  advantage. 
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SUBSOILS— THEIR  CHARACTER. 

246.  We  have  seen  in  a  previous  paragraph  what  constitutes 
the  subsoil.     Now  the  great  idea  above  all  others  is  to  be  able 
to  manage  them  in  the  best  and  most  profitable  manner.  Subsoils 
are  almost  as  various  as  soils.     But  we  shall  distinguish  them  as 
compact  and  porous,  barren  and  fertile.     The  most  fertile  and 
productive  soils  can  be  made  of  subsoils  by  proper  management. 
But  it  cannot  be  done  in  one  year,' nor  in  ten  years.    Some  kinds 
of  subsoil  may  be  changed  into  good  soil  in  a  short  time,  and  at 
a  comparatively  small  expense,  while  other  kinds  will  require 
peculiar  treatment  for  many  successive  years.     There  may  be  a 
great  abundance  of  the  elements  of  fertility  in  a  certain  subsoil, 
but  if  those  elements  be  not  in  a  condition  to  promote  the  growth 
of  plants  they  will  be  but  little  better,  for  the  purposes  of  vege- 
tation, than   sawdust  and  charcoal  are  for  nourishing  animals, 
notwithstanding  those  substances  are  composed,  in  a  great  degree, 
of  carbon,  oxygen,  and  other  substances,  that  form  the  very  best 
of  nourishment. 

247.  The  subsoil  of  the  farm  that  I  formerly  owned  was  as 
variable  as  the  many  different  m'xtures  of  the  soil.  In  some  fields, 
where  underdrains  were  cut  three  feet  deep,  the  subsoil   would 
consist  of  a  light-colored  gravelly  and  clayey  loam,  which  would 
produce  as  good  turnips  or  cereal  grain  the  first  season  that  it 
was  thrown  to  the  surface,  as  the  soil.     On   the  other  parts  of 
the  farm  the  subsoil,  only  ten  inches  below  the  surface  of  the 
ground,  would  be  stubborn,  lumpy,  destitute  of  friability  and  bar- 
ren, and  would  have  to  be  manured,  clovered,  plowed  in  the  fall, 
and  the  lumps  crushed  with  a  roller,  year  after  year,  before  it 
could  be  brought  into  a  moderately  good  state  of  fertility.    And 
these  are  common  characteristics  of  different  subsoils  all  over  the 
United  States.    And  the  true  way  for  every  farmer  in  managing 
them  is,  to  test  their  fertility  to  a  limited  extent  in  every  field 
before  he  plows  very  much  of  it  to  the  surface  of  the  ground. 
(Head  the  111  Effects  of  Deep  Plowing  in  the  next  Chapter.) 
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HOW  SUBSOILS  SHOULD  BE  CULTIVATED. 

248.  We  have  seen,  in  a  previous  paragraph,  that  all  good 
soils  must  contain  a  good  proportion  of  vegetable  matter.    Now, 
if  there  be  but  a  thin  super-soil,  and  only  a  limited  amount  of 
mould  in  it,  only  one  inch  or  two  in  depth  of  that  subsoil  should  be 
turned  up  on  the  surface.     And  whatever  may  bo  the  character 
of  the  subsoil  respecting  its  fertility,  it  should  not  be  turned  up 
in  the  spring  of  the  year.     (See  Fall  Plowing  in  next  Chapter.) 
The  true  place  for  all  kinds  of  subsoil — except  in  certain  in- 
stances where  the  soil  is  of  a  peculiar  character — is  beneath  the 
surface  soil.     There  are  thousands  of  acres  of  the  very  choicest 
quality  of  wheat  land  in  New  York  and  other  States  where  the 
soil  should  never  be  inverted  more  than  four  or  five  inches  deep. 
The  subsoil  should  be  loosened  with  a  subsoil  plow,  and  be  kept 
below  the  soil.     On  the  slopes  of  most  of  our  lakes,  where  the 
soil  contains  but  little  vegetable  matter,  deep  plowing  would  be 
the  very  worst  system  of  cultivation  that   could  be  adopted. 
After  a  furrow  has  been  turned  with  the  common  plow,  the  more 
thoroughly  the  subsoil  cm  be  mellowed  up  with  a  subsoil  plow 
— (See  Cut  of  Subsoil  Plow  in  the  Chapter  on  Plowing) — the 
more  complete  and  scientific  will  be  the  system  of  cultivation, 
and  the  more  abundant  will  the  crops  be  on  such  a  soil. 

249.  I  advocate  deep  cultivation  and  deep  plowing.     And 
the  deeper  one  can  plow  the  better  it  will  be  for  the  soil  as  well 
as  the  crops.     But  every  farmer  should  be  exceedingly  careful 
not  to  turn  up  too  much  of  the  subsoil  to  the  surface  unless  there 
is  too  large  a  proportion  of  vegetable  matter  in  the  soil.     The 
aim  should  always  be,  as  far  as  may  be  practicable,  to  keep  the 
mould  on  or  near  the  surface  of  the  ground.     Let  not  the  reader 
misunderstand  me  on  this  subject.     I  repeat  the  thought  to  plow 
deeply;  and,  at  the  same  time,  I  reiterate  the  caution  that  where 
a  soil  has  but  little  mould  on  the  surface  the  plowing  must  be 
done  by  simply  plowing  only  a  few  inches  deep  with  a  common 
plow,  and  then  following  with  a  subsoil  plow.     (See  this  eluci- 
dated hereafter  iu  Paragraph  2"jO.) 
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KE3P  THE  BEST  SOIL  ON  THE  SURFACE. 

250.  In  Europe,  on  irany  of  the  most  productive  farms  in  the 
country,  tenants  are  bound  in  written  contract  "  not  to  plow  up 
any  meadows."     And  why?     The  theory  is,  "if  old  meadows 
are  broken  up,  the  decay  of  the  sod  will  yield  several  largecrops 
of  cereal  grain  or  grass.     But,  after  it  has  been  seeded  down 
again,  the  grass  crop  will  continue  to  diminish  for  a  number  of 
years,  until   a  coat  of  carbonaceous  matter  or  mould   has  been 
formed  on  the  surface,  when  it  will  again  increase  in  productive- 
ness."    Where  land  is  cultivated  in  this  manner  without  supply- 
ing an  equivalent  amount  of  fertility,  it  deteriorates  in  value,  and 
requires  time  to  restore  its  original  condition.     If  grass  land  is 
plowed  for  grain,  its  fertility  must  be  maintained.     Every  farmer 
knows  that  one  of  the  first  requisites  is,  there  should  be  on  the 
surface  of  the  soil  a  stratum  of  carbonaceous  matter,  or  what  is 
colloquially  termed  mould.     This  will  aid,  facilitate  and  promote 
the   quick   germination   and  rapid  growth  of  seed  and  tubers. 
The1.),  if  the  soil  beneath  this  mould  abounds  in  manurial  sub- 
stances, such  as  roots  of  plants  will  appreciate  in  the  production 
of  various  kinds  of  crops,  and  has  been  prepared  by  seme  me- 
chanical means — or  made  mellow — for  the  easy  ramification  of 
the  roots,  we  have  a  soil  in  the  most  excellent  condition  for  pro- 
ducing any  kind  of  crops  to  which  it  may  be  adapted. 

251.  When  a  soil  is   not  excessively  wet,  nor   too  dry,  the 
roots  of  any  kind  of  plants  that  take  up  the  most  nourishment 
arc  those  which  are  nearest  the  surface  of  the  soil.     It  appears 
always  to  be  an  essential  consideration  in  vegetable  physiology, 
that  the  surface  of  the  soil  should  be  covered  with  a  little  mould 
in  order  to  aid  the  growth  of  plants.     When  we  go  into  woods, 
for  example,  whore  the  soil  is  covered  with  a  thin  stratum  of 
mould,  we  sec  the   entire  surface  occupied  with   young  plants 
ear^y  in  the  spring  of  the  year,  which  would  never  have  vege- 
tated if  t4iey  had  not  been  in  such  a  favorable  place.     So  it  is 
in  the  cultivated  field.     If  all  the  mould  on  the  surface  of  seme 
Linds  cf  soil — not  of  every  soil — be  turned  beneath  the  surface 
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Severn  1  inches,  and  the  compact  mouldless  soil  or  subsoil  he 
brought-  to  the  surface,  every  good  farmer  need  not  be  told  how 
difficult  it  is  to  get  a  good  sod  formed  on  the  surface;  and  also 
how  much  more  liable  winter  grain  is  to  be  lifted  out  by  the 
freezing  and  thawing  of  winter. 

25*2.  When  planting  Indian  corn,  we  all  know  how  import- 
ant it  is  to  have  a  few  inches  of  mould  on  the  surface,  in  order 
to  give  the  young  plants  a  "good  start."  So  it  is,  also,  when 
raising  turnips,  carrots,  parsnips,  and  anything  else  that  springs 
from  very  small  seed.  The  surface  of  the  soil  lying  in  con- 
tact with  the  air,  if  rich  and  finely  pulverized,  aids  germination 
very  much.  The  operations  of  Nature  in  the  forests,  around 
all  stumps,  and  along  decaying  logs  and  fences  where  seeds  ger- 
minate; vegetable  physiology,  sound  philosophy  and  the  best 
practice  of  the  best  farmers  all  combined,  coincide  and  unite  in 
this  one  consideration,  that  it  is  the  best  system  of  cultivating 
the  soil,  for  any  kind  of  crops — grass  not  excepted — to  keep  the 
best  soil  and  a  little  mould  on  the  surface,  as  much  as  may  be 
practicable. 

MAINTAINING   THE   FERTILITY   OF   SOILS. 

253.  Mr.  JOHN  JOHNSON,  Geneva,  New  York,  in  answer  to 
some  inquiries,  in  the  Country  Gentleman,  with  reference  to 
his  manner  of  maintaining  the  fertility  of  his  soils  without  resort- 
ing to  foreign  manure,  replied  :  "  There  is  no  difficulty  in  doing 
that  on  all  our  clay  subsoils  in  this  part  of  the  state.  In  the  first 
place  you  must  feed  your  stock  well  all  the  year,  and  keep  them  im- 
proving both  in  summer  and  in  winter.  Keep  them  in  yards 
from  the  time  the  pasture  won'tafford  them  a  sufficiency  in  autumn 
until  there  is  pasture  enough  in  spring  to  support  them  fully. 
Then  apply  the  manure  made  in  winter,  and  take  care  not  to  over- 
stock your  pasture  land  iu  summer,  as  by  so  doing  you  are  not 
improving  nor  resting  your  land  by  letting  it  lay  in  grass,  if  it  is 
all  eaten  off  as  fast  as  it  grows.  Let  the  land  be  covered  with 
grass  or  clover,  and  it  is  getting  fat  daily;  and  so  will  the  stock. 
I  also  have  sown  one  bushel  of  gypsum  to  the  acre,  on  all  my 
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meadows  and  pasture  land  ever  since  I  commenced  farming  here. 
By  rigidly  following  up  the  foregoing  system,  my  farm  has  be- 
come far  more  productive  now  than  it  was  thirty-five  years  ago, 
producing  double  the  quantity  of  hay  and  pasture  and  corn  or 
oats,  and  the  wheat  crop  is  also  more  productive.     If  we  had 
dry  summers,  wheat  would  stand  much  higher  manuring,  but  we 
do  not  know  what  the  summer  is  to  be  until  it  is  past;  therefore 
it  is  safest  to  manure  only  moderately  for  wheat.     For  corn  or 
grass  I  have  never  reached  the  point  where  I  thought  too  much 
was  applied.     This  buying  of  dung  at  city  prices  may  pay,  and  I 
suppose  docs,  to  raise  vegetables  for  New  York  or  other  large 
cities,  but  I  can  not  believe  that  it  can  pay  to  raise  grain  or  grass. 
It  is  something  like  a  farmer  buying  his  bread  and  meat.     I  know 
that  every  farmer  can,  in  this  part  of  the  country,  make  manure 
enough  to  keep  up  the  fertility  of  his  farm  with  stock  and  clover 
if  he  tries  to  do  it.     I  have  kept  about  one-third  and  sometimes 
one-half  of  my  farm  in  grain  crops  yearly  since  I  owned  it,  and 
the  result  is  that  it  is  far  more  productive  than  when  I  com- 
menced on  it;  and  every  one  that  knows  it  now  and  knew  it 
then,  knows  that  what  I  write  is  true.     Manure,  however,  will 
be  consumed  much  sooner  in  much  of  the  land  on  Long  Island, 
than  on  our  drained  clay  lands  in  this  part  of  the  State  of  New 
York."     The  reader  should  keep  in  mind  that  I  advocate  in  this 
treatise  no  other  system  of,  farm  management  than  that  which 
will  be  self-suslaining — by  which  the  intelligent  farmer  will  be  able 
to  maintain  the  fertility  of  his  soil,  with  the  materials  that  the 
farm  affords. 

254.  In  addition  to  the  foregoing  remarks,  I  have  copied  a 
portion  of  a  letter  from  Mr.  JOHNSTON,  who  imported  into  this 
country  the  first  drain  tile  and  tile  machine:  and  who  gave  us 
an  excellent  practical  illustration  of  the  manner  of  restoring  and 
improving  the  fertility  of  a  worn-out  farm  by  thorough  draining 
and  barnyard  manure.  He  says  :  "  If  our  farmers  would  only 
make  all  the  manure  they  can  on  their  own  farms,  they  would 
have  no  occasion  to  resort  to  guano  or  chemical  manures.  It 
may  perhaps  be  profitable  to  import  guano,  and  to  apply  to  che- 
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mists  to  manufacture  manures  in  Great  Britain,  where  produce 
enough  cannot  be  raised  to  feed  the  population ;  but  not  so  in 
this  country,  where  we  raise  a  large  surplus  for  exportation,  and 
a  great  deal  that  is  worse  than  wasted  in  manufacturing  intoxi- 
cating drinks.  If  our  farmers  would  convert  their  coarse  grains 
into  mutton,  pork  and  beef,  I  believe  they  \vould  find  it  more  to 
their  profit  than  selling  them." 

MIXING   DIFFERENT    SOILS. 

255.  By  referring  to  alluvial  soils,  the  reader  will  perceive 
that  when  an  alluvial  soil  is  composed  of  about  equal  parts  of 
clay,  sand  and  humus,  it  will  be  a  very  rare  instance  in  which 
another  soil  will  excel  it  in  productiveness.     Taking  the  hint  from 
this  consideration,  we  find  frequently  that  an  excellent  job  may 
be  performed  by  mixing  the  different  kinds  of  soil  in  many  of  our 
cultivated  fields.     On  many  farms,  all  over  the  United  States  and 
Canada,  there  are  low  lands  and  high  lands  in  the  same  fields 
which  vary  in  height  and  depth  only  a  few  feet;  and  the  leaves  of 
the  forest  and  the  decayed  vegetable  matter  has  been  accumula- 
ting in  the  low  lands    for  ages  unknown,  so  that  there  is  but 
little  vegetable  matter  or  humus  on  the  knolls  or  high  ground. 
Here,  then,  is  au  instance  in  which  too  much  of  a  good  thing  is 
not  found  to  be  as  beneficial  for  producing  crops  as  a  smaller 
quantity  would  be. 

256.  Now,  then,   we    want  to   get  a  large   proportion   of 
this  light  soil  in  the  low  placos,  back  on  the  higher  ground, 
where  much  of  it  once  came  from.     But  the  great  barrier  in  the 
way  of  accomplishing  this  object  is,  the  vast  labor  required  to 
remove  a  few  inches  in  depth  of  soil  to  another  part  of  the  field. 
But  if  such  light  soil  can  be  removed  and  mingled  with  the  heavy 
and  compact  soil  on  the  high  ground,  a  better  effect  will  often 
be  produced  on  the  fertility  of  the  soil  than  there  would  be  by 
the  application  of  a  liberal  dressing  of  manure.     As  it  is  a  much 
easier  matter  to  tell  what  ought  to  be  done,  concernhg  mixing 
soils,  than  it  is  to  do  it,  I  propose  to  give  some  of  the 
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DETAILS    OF    EXPERIENCE  IN  MIXIXO  SOILS. 

257.  Although  my  farm  was  called  a  level  farm,  there  was 
much  high  ground  and  much  low  ground.     And  in  some  places 
in  the  low  ground  the  light,  dark-colored  soil  had  accumulated — • 
at  the  expens3   of  the  soil  on  the  high  ground — to  tha  depth 
of  eight  to  twelve  inches.     On  the  high  ground,  in  some  parts  of 
the  field,  the  super-soil,  not  more  than  three  or  four  inches  deep, 
rested  on  a  stiff,  calcareous  clayey  loam  in  some  instances;  an  I 
in  others  on  hard  pan,  or  on  a  stubborn  subsoil  of  gravelly  clay, 
which  was  very  hard  to  cultivate  for  almost  any  kind  of  crops. 
I  have  my  mind,  at  the  present  writing,  on  a  portion  of  one  iield 
that  was  about  two  feet  higher  than  a  strip  of  low  ground.    Tiiis 
high  ground  was  well  underdrained  and  manured  liberally  very 
often.     But  the    ground    whero    I  never  allowed  any  manure 
to  be  distributed,  would  always  produce  more  than  twice  as  much 
per  acre  as  the  high  ground.     But  I  found  there  was  nothing 
superior  to  a  coat  of  the  soil  from  the  lo\v  ground  spread  on  the 
high  ground,  to  increase  its  productiveness  for  any  kind  of  crop? 
— grass  not  excepted. 

258.  My  manner  of  mixing  such  soils    was  to  have  the  soil 
that  was  to  be  removed  plowed  up  in  a  mallow  condition,  and 
then  with  a  team  and  dirt  scraper    scrapo  off  a  few  inches  in 
depth    and  haul  it  to  the  higher  ground.     O.ie  man  with  a  team 
could  hold  and  drive,  and  haul  soil  six  or  eight  rods  faster  than 
he  could  do  it  in  any  other  manner.     And  a  man  who  has  never 
performad  any  such  labor  would  be  astonished  to  see  how  much 
soil  one  man  and  a  team  would  remove  several  rods  in  one  day. 
I  worked  at  this  at  any  season  of  the  year  when  the  soil  was  not 
wet  enough  to  adhere  to  the  scraper.     Many  a  day  has  the  writer 
removed  soil  alone  with  a  team  and  scraper;  and  after  the  two 
kinds  of  soil  were  well  mingled  together,  the  good  effect   on  the 
crops  at  such  places  was  always  more  satisfactory  than  when 
only  a  coat  of  manure  was  applied.     After  a  few  inches  in  depth 
of  the  light  soil  had  been  removed,  a  portion  of  the  subsoil  would 
be  turned  up — if  it  could  be  reached  with  the  plow — and  mitrjbd 
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with  the  light  soil.     This  subsoil  always  increased  the  productive- 
ness of  that  kind  of  soil  more  than  a  top  dressing  of  manure. 

REMOVING  SOIL  WITH  A  WHEEL-BARllOW. 

259.  Let  six  or  eight  narrow  plank  be  placed  end  to  end  for 
the  wheel  to  run  on,  and  let  the  soil  to  be  removed  be  plowed, 
and  then  let  it  be  wheeled  and  spread  on  each  side  of  the  plank 
for  ten  or  twelve  feet.     Then  carry  the  plank  along,  and  cover 
another  plot  as  already  done.     If  the  soil  is  mellow,  and  not  full 
of  water,  an  active  laborer  will  remove  and  spread  a  great  many 
cubic  yards  of  soil  in  a  day.     Still  another  way  is  where  the  dis- 
tance is  too  great  to  carry  soil  with  wheel-barrows,  or  with  a 
team  and  scraper,  to  haul  it  on  wagons.     Let  the  bottom  or 
platform  be  made  of  light  scantling,  about  three  inches  square, 
with  the  ends  shaved  round,  so  that  one  man  can  drop  a  load  of 
soil  in  a  vary  few  minutes;  and  then  use  two   wagons,  and  let 
one  or  two  laborers  load  the  light  soil,  and  one  man  haul  and 
unload  it.     Every  dollar  that  is  expended  in  this  manner   will  be 
returned  with  interest  in  the  increased  amount  of  the  first  two 
crops — and  many  timss  in  the  first  crop — that  such  soil  produces. 

260.  Tiie  easiest  and  most  expsditious  way  to  sprea  1  soil 
evenly  that  has  been  dropped  from  a  scraper  or  wagon  is,  to 
fasten  two  large  pieces  of  scantling  together,  in  the  shop  3  of  a 
three-square  harrow,  and  hitch  a  team  tr>  it,  and  let  the  driver 
ride  on  it.      One   mtw  with    a  team  will  be  able    to   spread 
more  earth,  and   such  a   dirt  spreader,    than   ten  men   woull 
spread  with  shovels.       Another  important  consideration  is,   to 
drop  the  scraper  loads  in  rows  a  few  feet  apart,  and  drop  the 
earth  from  wagons  in  small  heaps,  which  will  facilitate  spreading 
it. 

IMPROVING  MUCKY  SOILS. 

261.  In  many  parts  of  the  country  the  entire  soil,  with  an 
occasional  knoll  of  sand,  loam,  or  clay,  consists  of  blade  mould 
or  muck,  which  is  often  so  deep  that  it  is  impracticable  to  turn 
np  with  the  plow  any  of  the  sab?oil  on  which  it  rests.     In  *\i.-\i 
instances  earth  must  ba  hauled  with  wagons  a:id  m'tx^d  with  soils 
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of  this  character,  to  give  them  firmness  and  solidity  for  grass  or 
any  kind  of  cereal  grain.  Therefore  a  thin  covering  of  clay 
spread  over  the  entire  surface  in  autumn  or  in  winter,  where  it 
will  be  exposed  to  the  dissolving  and  disintegrating  influences  of 
frosts  and  rains,  will  tell  more  effectually  on  the  productiveness 
of  such  soils  than  two  crops  of  clover  plowed  under  or  a  goo  I 
dressing  of  barn-yard  manure.  Such  soils  do  not  need  improving 
with  clover  or  any  other  green  crops.  They  lack  mineral  fer- 
tilizers, or  they  lack  what  we  scientifically  denominate  inorganic 
manure,  which  clay  will  furnish  in  unlimited  abundance.  There- 
fore a  farmer  need  not  be  at  the  expense  of  attempting  to  im- 
prove the  fertility  of  such  soils  by  the  same  system  of  manage- 
ment that  would  be  necessary  on  a  heavy  soil.  Apply  clay — this 
heavy,  unctuous,  slippery  clay  is  just  the  stuff — and  every  load  will 
be  more  valuable  in  rendering  such  a  soil  productive  than  a  load  of 
ordinary  barnyard  manure.  If  clay  cannot  be  obtained  get  clay 
loam,  or  this  compact,  calcareous,  gravelly  clay.  Plow  up  some 
hard  barren  knoll,  or  scrape  away  the  super-soil,  and  plow  up  the 
subsoil,  and  spread  it  on  the  mucky  soil.  Every  time  such  light, 
porous,  mucky  soil  needs  the  application  of  some  fertilizers  apply 
a  dressing  of  clay  until  its  texture  has  been  so  changed  that  it 
may  be  said  to  consist  of  one-sixth  or  one-tenth  part  of  clay. 
15  at  a  dressing  of  barnyard  manure  every  time  clay  is  applied 
will  also  increase  its  productiveness. 

SANDY  AND  GRAVELLY  SOILS. 

262.  Where  sand  and  gravel  predominate  in  soils  to  such  a 
degree  that  a  good  shower  of  rain  is  needed  almost  every  day  to 
keep  vegetation  from  drying  up,  nothing  will  improve  them  so 
well  as  a  dressing  of  clay.  And  the  next  best  dressing  will  be 
clayey  loam.  When  neither  of  these  kinds  of  soil  is  at  hand, 
muck  or  peat,  or  somfi  other  kind  of  earth  mingled  with  the  sandy 
and  gravelly  soil,  will  tell  a  good  story  on  its  productiveness. 
Such  soils  that  are  too  open  and  porous  to  retain  moisture  re- 
quire clay  mingled  thoroughly  through  them,  so  that  they  will  be 
more  retentive  in  holding  moisture  and  the  fertilizing  substances 
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that  promote  the  growth  of  all  kinds  of  plants,  and  then  they 
need  mould,  humus,  muck,  clover,  or  maize,  or  barnyard  manure, 
to  make  them  productive. 

263.  We  have  read  of  experiments  in  applying  clay,  after  it 
had  been  finely  pulverized,  to  Indian  corn  in  the  hill  on  sandy 
soils,  and  the  effect  was  to  increase  the  quantity  of  grain  per 
acre  quite  as  much  as  a  dressing  of  hog-pen  manure  did  when  ap- 
plied to  some  of  the  other  rows  in  the  same  field.     A  shovelful  of 
clay  applied  to  a  hill  of  corn,  when  properly  prepared,  would 
operate  on  a  sandy  soil  in  a  most  beneficial  manner.     If  it  were 
sprinkled  around  the  hill — as  it  should  be,  and  not  thrown  in  a 
heap  as  it  should  not  be — so  as  to  cover  an  area  of  ground  about 
two  feet  in  diameter,  much  fertilizing  material  would  be  furnished 
for  the  roots  of  the  young  plants,  and  it  would  operate  as  a  good 
mulch  for  retaining  the  necessary  moisture  in  which  sandy  and 
porous  soils  are  often  deficient. 

264.  When  pulverized  clay  is  applied  to  Indian  corn  in  this 
way  the  fertilizing  matter  will  be  passing  down  to  the  roots  dur- 
ing all  the  growing  season.  And  the  good  effect  will  be  as  great 
on  the  crops  for  two  years  after  it  was  applied  as  it  was  the  first 
season.     A  top  dressing  of  pulverized  clay  would  be  excellent 
on  a  porous,  sandy  soil,  when  roots  of  any  kind  are  raised,  if  it 
were  prepared  properly,  anl  applied  after  the  young  plants  had 
got  a  good  start. 

265.  The  editor  of  the  Country  Gentleman  writes:  "  In  al- 
most every  section  of  oar  country  there  are  tracts,  of  greater  or 
less  exlent,  of  sandy,  gravelly,  or  light  loamy  soil'.     Even  in 
New  England,  notwithstanding  the  mountainous  and  rocky  cha- 
racter of  many  sections  of  it,  in  the  aggregate  there  is  within  its 
limits  immense  quantities  of  light  sandy  lands,  which  generally, 
when  spoken  of,  are  designated  as  '  pine  lands,'  as  the  original 
forest  growth  when  the  country  was  first  settled  was  most  com- 
posed of  the  white  and  other  varieti  s  of  pine  trees.     These  soils 
are  the  result  of  past  geological  agencies,  and,  by  geologists,  are 
termed  drift  or  diluvial,  while  the  lower-lying  lands,  bordering 
our  rivers  and  smaller  streams,  are  called  alluvial  soils  ;  in  sorno 
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sections  they  are  termed  '  bottom  lands;'  in  other,  intervales. 
The  alluvial  or  intervale  lands  are  freqne  itly  the  most  produc- 
tive and  valuable  lands  we  har\  though  they  vary  somewhat  in 
natural  fertility  and  agricultural  value. 

266.  "  The  diluvial  or  sandy  soils,  generally  forming  the 
eeconi  terrace  above  the  rivers,  vary  greatly  in  their  natural  fer- 
tility and  agricultural  value,  aside  from  their  nearness  to  or  re- 
moteness from  markets.  These  differences  are  generally  owing 
to  the  chemical,  mineral,  and  physical  composition  of  the  earthy 
materials  forming  them;  some  of  which,  if  they  can  be  called 
soils,  consist  almost  entirely  of  fine  silicious  sands,  destitute  of 
vegetation  of  any  kind.  Large  tracts  of  such  are  found  on  Cape 
Cod  and  elsewhere.  There  may  be  particular  locations  and  other 
conditions  where  the  reclamation,  by  heavy  dressings  of  clay  or 
muck  and  manure,  of  such  *  blowing  sands,'  may  be  made  to 
pay  in  the  production  of  excellent  crops  of  grass  and  cereal 
grain." 

GENERAL   DIRECTIONS   FOR  MIXING  SOILS. 

267.  In  nearly  all  parts  of  the  country  different  kinds  of 
earth  are  found  deposited  in  hills',  knolls,  valleys,  and  plains,  in 
sufficient  abundance  to  improve  such  soils  as  need  improvement 
by  mixture.     Wherever   we  find  heavy,   slippery  clay  soils,  we 
shall  almost  always  find,   within  a  convenient  hauling  distance, 
hills  of  gravel  or  sand,  or  both,  as  well  as  beds  of  muck  and  stores 
of  excellent  sandy  loam,  or  some  other  kind  of  earth  that  will 
improve  the  productiveness  of  a  soil  whose  preponderating  in- 
grodient  is  heavy  clay. 

268.  In  many  localities  there  may  be  found  inexhaustible  de- 
posits of  excellent  alluvial,  which  will  have  an  excellent  effect — 
both  mechanically  anl  chemically — on  any  ki  :d  of  soil  that  may 
be  found  on  the  uplands  contiguous  to  it. 

269.  The  intelligent  farmer  will  be  able  to  understand  from 
these  remarks  that  when  it  is  recommended  in  making  and  ap- 
plying nunures  to  soils  to  use  muck  and  peat  in  composting  or 
in  absorbing  the  liquids  of  stables  and  stock  yards,  the  soil  to 
which  the  manure  is  to  be  applied  is  not  a  mucky  soil,  but,  oa  the 
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contrary,  one  that  is  different  in  its  texture  and  composition  from 
the  kind  of  earth  that  is  to  be  applied  to  or  nr'x3d  with  it.  Let 
clayey  soils  hare  a  dressing  of  sand,  fine  gravel,  muck,  or  sandy 
loam;  let  sand  receive  a  proper  admixture  of  clav;  let  mucky 
soils  be  dressed  with  some  compact  soils  or  earth,  as  clay,  clayey 
loam,  or  gravelly  clay.  Light  mucky  or  peaty  soils  may  often  be 
much  improved  by  a  sprinkling  of  sand  or  sandy  loam,  where 
earth  of  a  clayey  nature  cannot  be  conveniently  obtained. 

270.  In  some  parts  of  our  country  there  are  inexhaustible  de- 
posits of  marl.  Now,  in  case  light  and  mucky  soils  are  near  such 
deposits,  their  pro  'uctiveness  may  often  be  increased  fully  one- 
half  by  a  liberal  dressing  of  the  marl,  even  when  it  may  have  to 
be  dug  from  several  feet  below  the  surface  of  the  earth.  These 
few  ideas,  in  connection  with  what  may  be  learned  under  the 
head  of  Deep  Plowing  and  Thorough  Pulverization,  in  the  next 
Chapter,  will  be  sufficient  to  enable  every  farmer  to  manage  his 
soils  in  a  very  satisfactory  manner.  But,  it  must  be  borne  in 
mind,  that  the  great  proportion  of  the  soil  of  our  country  can  be 
improved  by  deep  plowing,  in  connection  with  clover  and  barn- 
yard manure,  better  and  cheaper  than  any  other  way. 

MIXING  SOILS  IX  NEW  ENGLAND. 

271.  A  farmer  of  Vermont  records  a  little  experiment  for 
the  American  Agriculturist,  which  proves  that  a  top-dressing  of 
yellow  loam  to  a  clay  soil  operates  very  satisfactorily.  He 
writes:  "I  had  a  piece  of  ground  which  had  become  reduced  by 
a  succession  of  crops,  so  that  it  produced  only  five  hundred  pounds 
of  hay  to  the  acre.  I  wished  to  dig  a  cellar  under  my  barn,  and 
concluded  to  try  an  experiment  with  the  earth  which  was  taken 
out.  I  measured  off  one  acre  of  the  field  above  mentioned,  and 
drew  the  earth  from  the  cellar  upon  it,  covering  the  piece  to  the 
depth  of  two  or  three  inches  when  it  was  evenly  spread.  This 
w;'s  turned  under,  the  same  autumn,  to  the  depth  of  six  inches. 
The  next  spring  it  was  harrowed  thoroughly,  and  one  half 
planted  to  potatoes,  and  the  other  half  sown  to  oats.  The  result 
was  one  hundred  and  twenty- five  bushels  of  potatoes,  of  as  fine  a 
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quality  as  I  ever  raised,  and  thirty  bushels  of  oats.  I  again 
plowed  it  in  the  autumn,  going  two  inches  deeper  than  the  pre- 
vious plowing.  In  the  spring  I  thoroughly  mixed  and  pulverized 
the  soil,  and  sowed  to  wheat,  and  seeded  to  clover  and  timothy 
grass.  I  had  a  stout  growth  of  straw,  but  owing  to  the  weevils, 
the  yield  was  about  15  bushels  of  wheat.  I  have  since  cut  two 
tons  of  hay  to  the  acre  for  two  years.  I  think  the  four  crops 
have  well  paid  me  for  the  trouble  of  trying  the  experiment;  and 
the  result  has  been,  thus  far,  quite  as  good  as  though  I  had  ap- 
plied thirty  loads  of  manure  to  the  land.  The  soil  was  clayey; 
the  earth  applied  was  a  yellow  loam.  I  think  the  mixing  of  soils, 
as  clay  upon  sand,  or  sand  upon  clay,  will  prove  of  great  benefit 
where  the  materials  for  making  an  abundance  of  manure  are 
scarce." 

272.  I  have  known  other  instances  in  which  farmers  have  kept 
their  teams  hauling  earth  from  hills,  knolls,  or  places  where  ex- 
cavations were  being  made,  to  fields  on  their  farms — some  times 
more  than  half  a  mile  distant — where  the  soil  was  of  a  different 
quality  from  that  which  they  were  hauling;  and  the  good  effect 
could  always  be  perceived  in  the  increased  productiveness  of  such 
soil  for  any  crops  that  were  raised  on  it  for  several  years  to  come. 

MIXING  SOILS  IN  NEW  YORK. 

273.  In  addition  to  my  own  experience,  which  has  been  re- 
corJed  in  other  places  in  this  book,  I  copy  a  few  paragraphs 
from  the  Country  Gentleman  concerning  mixing  soils:  "Draining 
and  manuring  are  the  principal  means  which  have  hitherto  been 
employed  for  .improving  the  condition  or  composition  of  soils. 
Almost  all  agriculturists — certainly  all  inquiring  and  well-in- 
formed ones — are  now  pretty  well  acquainted  with  the  advan- 
tages to  be  derived  from  the  above-named  methods  of  improve- 
ment, and  are  thoroughly  convinced  that  all  injudicious  ex- 
penditure, either  in  the  way  of  draining  or  of  manuring,  will  or 
may  be  made  to  pay.  The  agricultural  community  do  not  need 
givat  addition  to  their  knowledge  on  these  points.  But  there  is 
i\  msthod  of  improving  soils,  to  which  the  attention  of  farmers 
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has  not  been,  as  yet,  muc'.i  directed.  We  refer  to  that  method 
which  consists  in  adding  to  soils  those  earthy  substances  in  which 
they  are  deficient.  Some  little  has  been  done  in  this  way  in  the 
case  of  gardens;  but  in  the  case  of  fields  or  plow-lands,  very  little 
has  been  attempted,  principally,  we  presume,  from  the  generally 
prevailing  opinion  that  labor  expended  m  this  manner  '  will  not 
pay.' 

2t4.  "  This  opinion  we  are  inclined  to  think  an  erroneous  one 
in  many  cases.  Where  labor  is  scarce  and  high  it  may  be  true; 
but  where  there  are  quite  a  number  of  boys  in  the  family,  and 
several  teams  on  the  farm,  and  work  not  crowding  in  the  lull 
and  early  part  of  winter,  we  think  this  opinion  may  stand  in  the 
way  of  making  soms  additions  to  the  too  sandy,  too  clayey,  too 
mucky,  or  too  something  else  soil  of  a  field,  which  would  render 
that  field  much  more  productive,  causing  an  increase  in  the  crops 
from  it  for  many  years,  which  would  amount  to  a  large  percent- 
age  on  the  cash  value  of  the  labor  expended  on  it.  From  what 
we  have  witnessed  in  the  case  of  some  gardens  and  some  patches 
for  corn-culture,  to  which  sand,  meadow  muck,  and  composts  of 
various  kinds  had  been  added  so  as  to  alter  the  composition  of 
the  soil  very  much — as,  for  example,  changing  a  hard  clay,  al- 
most all  the  season  too  stiff  to  be  worked  with  hoe  or  otherwise 
into  a  loose,  friable,  dark-colored  loam — we  are  strongly  inclined 
to  the  opinion  that  a  large  outlay  in  making  needed  alterations 
in  the  composition  of  soils  would  be  better  than  investing  the 
money  at  an  interest  of  10  per  cent.  As  small  experiments 
of  this  kind,  comparing  the  outlay  with  the  increase  of  products 
as  far  as  that  can  be  done,  would  be  the  most  likely  way  of 
banishing  erroneous  opinions,  and  of  leading  to  the  general  preva- 
lence of  right  ones,  we  would  urge  those  who  can  spare  the  time 
and  labor  at  any  time  from  this  date  till  the  setting  in  of  winter, 
to  make  a  trial  on  some  small  patch  of  garden,  meadow,  or  corn 
ground.  Let  clay,  clay  marl,  sand,  gravel,  meadow  muck,  &c., 
be  drawn  out  upon  the  soils  which  need  such  additions;  let  these 
additions  be  spread  equally  over  the  surface  in  the  spring,  and  the 
results  carefully  noted.  These  results  will  not  consist  wholly  in 
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increased  productiveness  of  soil,  but  there  will  be,  besides  an  in- 
crease of  crop,  a  greater  facility  and  pleasure  in  cultivation,  an 
opportunity  of  raising  crops  for  which  the  soil  was  formerly  un- 
suitable, and,  probably,  a  more  obvious  and  ready  return  from 
the  application  of  manure.  Light  sandy  and  gravelly  soils,  upon 
which,  perhaps,  wheat  cannot  be  raised  to  any  advantage,  are 
benefi tted  by  additions  of  clay,  clay  marl,  peaty  earth  or  meadow 
muck,  or  a  mixture  of  all  of  these  in  a  compost  with  stable  and 
barn  manure.  Clay  soils,  again,  are  benefitted  by  additions  of 
lime,  sand,  gravel,  loamy  sand,  and  peaty  earth.  Any  of  these 
separately,  or  a  mixture  of  several  of  them,  will  alter  for  the 
better  the  composition  of  such  soils,  and  render  them  more  fria- 
ble, fertile,  and  easily  cultivated.  Upon  both  these  kinds  of  soil, 
and  indeed  uj  on  almost  every  variety  of  soil,  peat  earth  acts 
favorably.  It  should  always  form  a  part  of  any  mixture  which 
is  added  to  a  soil  if  it  can  be  had  conveniently. 

EXPERIMENTS   IN   MIXING   SOILS. 

275.  To  these  general  directions  I  will  add  a  brief  account  of 
two  experiments  of  the  kind  I  am  recommending,  which  have 
fallen  under  my  observation,  and  from  the  details  of  which  a  hint 
or  two  may  be  gleaned  for  the  guidance  of  those  who  are  dis- 
posed to  continue  experimenting  on  this  subject.  In  the  first 
case,  the  spot  most  convenient  for  a  garden  on  a  new  farm  was 
one  of  hard,  stiff  clay.  An  attempt  was  made  during  the  first 
year  to  make  the  soil  of  this  garden  more  friable  and  loose  by 
plowing  in  a  liberal  supply  of  long  or  nndecomposed  manure. 
This,  however,  seemed  to  have  little  effect  Next  year  leached 
ashes  were  spread  freely  upon  apart  of  this  clay  garden,  perhaps 
two  inches  deep,  but  with  little  effect  in  making  the  soil  looser, 
or  more  capable  of  being  hoed  in  warm  dry  weather.  During 
the  fall  or  early  winter  of  another  year  enough  of  meadow  muck 
was  drawn  upon  the  garden  to  cover  the  whole  surface  to  the 
depth  of  about  two  inches.  This  was  intimately  mixed  with  the 
clay  to  the  depth  of  8  or  9  inches  the  first  year,  by  spading, 
raking,  &c.,  and  from  that  time  to  this  that  soil  has  had  quite  a 
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different  appearance,  has  been  much  more  productive,  never  gets 
baked,  compact  or  hard,  and  admits  of  the  weeds  being  pulled 
up  with  much  more  ease  than  formerly.  In  the  other  case,  there 
was  a  peaty  meadow  and  much  clay  soil  upon  the  farm.  Near 
by,  however,  was  a  sand  hill,  from  which  could  be  taken  any 
quantity  of  pretty  fine  and  pure  sand.  In  the  fall  of  each  year, 
for  a  term  of  years,  enough  of  sand  was  drawn  from  this  hill  to 
cover  a  large  barn-yard  to  the  depth  of  5  or  6  inches.  This 
was  spread  out  evenly  with  the  hoc  so  as  to  be  a  bed  for  the 
cattle.  Being  fed  around  this  yard,  and  sleeping  in  it  at  night, 
almost  all  the  droppings  of  the  cattle  and  all  the  urine  fell  upon 
this  sandy  bed  of  the  yard.  When  the  surface  became  filthy,  so 
that  the  cattle  could  not  readily  find  a  clean  place  to  lie  down, 
the  plow  was  taken  out  and  run  through  this  sand,  and  a  new, 
fresh,  clean  surface  turned  up.  Such  was  the  mode  of  manage- 
ment during  the  winter.  In  the  spring,  at  convenient  times,  this 
sand  was  all  hauled  out  upon  the  farm,  sometimes  upon  the  low 
meadow,  but  generally  on  the  upland.  From  cart  or  wagon  two 
men  scattered  it  as  far  as  it  would  go.  The  natural  meadow 
became  gradually  less  mucky,  and  more  fit  for  the  growth  of 
herds'  grass,  and  subsequently  of  crops  of  corn.  The  clay  land 
became  more  loose  and  friable,  and  when  the  dressing  did  not 
extend  all  over  the  field  to  which  it  was  applied,  the  difference  in 
the  color  and  growth  cf  the  grass,  and  in  the  amount  of  the  hay, 
was  quite  observable.  One  field  which  had  more  of  this  dressing 
than  any  other  became  changed  from  a  stiff,  compact  clay  to  a 
loose,  friable  clayey  loam;  and  with  a  dressing  of  meadow  muck 
from  the  cleanings  of  the  ditches,  assumed  a  dark  appearance  re- 
sembling thosj  rich  low  soils  which  abound  in  carbonaceous  de- 
posits. These  fields  can  now  be  plowed  or  hoed  at  times  when, 
.as  formerly,  they  would  have  been  hard  and  compact  almost  as 
a  brick. 

IMPROVING   SANDY   SOILS   WITH    CLAY. 

276.  A  correspondent  of  the  Gcrmantown  Telegraph  writes  : 
"  There  is  a  very  erroneous  impression  on  some  minds,  that  light, 
loose  sands  are  valueless  for  the  purposes  of  cultivation.  In 


THE    YOUNG    FARMER'S    MANUAL.  139 

their  natural  state,  it  is  true,  they  are  not  very  productive.  A 
few  crops  of  rye  or  buckwheat  reduces  their  fertility,  and  so  much 
manure  is  thenceforth  requisite  to  reinvigorate  and  keep  them 
in  heart  that  they  are  either  turned  out  to  pasture  or  abandoned 
in  despair.  I  have  had  some  experience  in  the  cultivation  of  this 
species  of  soils;  and  my  success  has  induced  me  to  attach  to  them 
a  much  higher  degree  of  importance  than  is  usually  accorded. 
And  I  am  fully  persuaded,  that  even  the  lightest  and  most  sterile 
soils  may,  by  proper  management,  and  without  any  ruinous  outlay 
of  expense,  either  in  time  or  capital,  be  made  highly  and  perma- 
nently productive;  in  short,  that  our  poorest  plain  land  can  be 
redeemed  from  this  unjust  imputation  of  utter  worthlessness,  and 
made  to  yield  not  only  remunerating  crops,  but  crops  equalling 
in  abundance  and  richness  those  afforded  by  the  most  affluent  soils 
upon  which  labor  was  ever  yet  bestowed.  In  the  first  place,  in 
order  to  the  successful  amelioration  of  sandy  soils,  it  will  be  neces- 
sary completely  and  thoroughly  to  cleanse  them  from  stumps. 
After  this  is  effected,  let  them  be  ploughed  deeply  with  a  strong 
team  in  the  last  of  summer,  turning  in  all  the  growth  upon  them 
to  the  depth  of  at  least  one  foot;  then  harrow  thoroughly  and  roll 
with  as  heavy  a  roller  as  you  can  procure.  The  next  thing  is  to 
give  the  surface  a  good  dressing  of  clay.  This  earth  will  generally 
be  found  in  the  near  vicinity  of  the  field  to  be  clayed,  either  in 
some  neighboring  run  or  water  course,  or  beneath  the  sand;  for 
sand  and  clay  are  never  far  apart.  The  finer  it  is,  and  the  more 
greasy,  the  better  and  more  durable  will  be  its  action;  and  the 
more  liberally  it  is  applied,  the  more  thorough  will  be  the  im- 
provement consequent  upon  its  application.  The  best  time  for 
applying  it  is  immediately  after  ploughing;  and,  to  secure  its 
being  refined  and  broken  up,  it  should  be  deposited  in  heaps,  and 
spread  evenly  over  the  surface,  to  remain  exposed  during  the 
winter  to  the  action  of  the  frost.  In  the  spring  plough  again, 
not  so  deeply  as  before.  In  order  not  to  disturb  the  sward,  har- 
row, and  again  roll.  You  can  now  sow  on  rye,  or  plant; 
and  the  crop  will  come  off  in  season  to  allow  you  an  opportunity 
to  give  another  dressing  of  clay,  which  in  quantity  should  be 
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equal  to  the  first — say  forty  cords  to  the  acre — and  spread  as 
before. 

277.  This  will  entirely  change  the  texture  of  the  soil,  and 
you  will  no  longer  have  the  barrenness  of  sand  to  contend  with; 
but  a  soil  endued  with   all  the  essential  requisites  of  permanent 
and  vigorous  fertility,  and  on  which  manure  will  act  with  as  much 
celerity  and  energy  as  upon  the  richest  loams.     It  may  be  thought 
that  the  quantity  of  clay  recommended — 80  cords  to  the  acre — 
is  large;  but  when  we  reflect  that  some  cultivators  bestow  this 
amount  of  stable  manure,  and  bear  in  mind  the  important  fact, 
that  while  manure  is  an  article  for  which  money  has  to  be  paid, 
the  whole  cost  of  clay  is  embraced  in  the  carting,  the  objection 
arising   from   the   quantity  requisite   to  insure   a  complete  and 
thorough  improvement  being  large,  will  at  once  cease  to  retain  its 
force.     If  the  farmer  cannot  afford  this,  he  can  apply  a  less  quan- 
tity at  first,  and  add  to  it  year  by  year;  but,  in  this  case,  he 
must  contend  with  a  much  less  lucrative  return   for  his  annual 
labors,  as  a  very  large  per  centage  of  clay  is  called  for,  in  order 
thoroughly  to   improve   the   soil,  and  overcome  the  many  and 
serious  imperfections   of  sand,  as   it  naturally   exists.     There- 
fore it  is  much  better  and  more  in  accordance  with  a  policy  of  en- 
lightened economy  to  give  enough  at  first  to  effect  the  object 
desired,  than  to  occupy  years  with  only  a  limited  annual  return. 

278.  One  great  reason — and  indeed  I  regard  it  as  the  princi- 
pal one — why  manure  never  acts  vigorously  on  light  sand  is,  that 
the  extreme  porosity  which  characterizes  it,  causes  the  dung  to 
keep  dry,  and   consequently  to   remain  inert.     A  lump   of  dry 
manure  is  no  better  in  the  soil  than  a  chip  or  a  stone;  and  will 
produce  just  the   same    effect  upon   the  crop.     The  clay  gives 
cohesiveness  to  the  particles,  unites  them,  by  a  sort  of  glutinous 
attachment  and  consolidation.     And  while  it  favors  absorption 
and  retention  of  moisture,  insures  the  fermentation  and  ultimate 
decomposition  of  the  dung.     In  a  few  years  the  soil  assumes  a  fine 
dark  appearance,   resembling   that  of  garden  mould;    and   the 
various  grasses  will  find  in  it  a  bed  capable   of  affording  expan- 
sion and  soluble  food  commensurate  with  their  wants.     To  every 
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person,  therefore,  who  is  the  possessor  of  sandy  soil,  I  would  say 
day  it  at  once!  No  soil  is  so  easily  worked;  and  from  no  soil, 
when  managed  in  this  way,  will  labor  secure  to  itself  a  more  certain 
and  rich  reward." 

LASTING  EFFECT  OF  CLAY  WITH  SAND. 

279.  Judge  BUEL,  who  gave  such  an  excellent  impetus  to  prac- 
tical agriculture  in  America,  on  the  sandy  soils  near  Albany, 
N.  Y.,  penned  the  following  remarks,  which  will  be  read  with 
interest :  "A  few  years  since  I  broke  up  and  planted  to  corn  a 
clover  lay  upon  sandy  soil,  embracing  an  area  of  about  ten  acres 
of  land.  Upon  an  acre  of  this  ground,  more  than  twenty  years 
before,  thirty  loads  of  clay  had  been  deposited,  and  had  become 
thoroughly  incorporated  with  the  sand.  The  ground  in  every 
other  respect  possessed  the  same  character  and  qualities.  It  was 
plowed  at  the  same  time  and  subjected  to  the  same  tillage  in 
every  detail.  Immediately  on  the  appearance  of  the  young 
sprouts,  the  crop  growing  upon  the  mixture  of  sand  and  clay 
exhibited  a  more  vigorous  growth,  with  a  deeper  and  healthier 
color.  As  the  crop  advanced,  the  difference  increased,  and  the 
boundary  of  the  area  became  as  distinctly  marked  by  the  ap- 
pearance of  the  crop  as  if  it  had  been  separated  by  a  hedge  from 
the  remainder  of  the  lot.  This  appearance  was  so  remarkable 
as  to  attract  the  constant  observation  and  inquiry  of  strangers 
as  to  the  causes  of  the  marked  and  peculiar  distinction.  The 
part  of  the  lot  containing  the  clay  was  little  injured  by  the  grub 
and  worms,  although  the  remainder  suffered  severely  from  their 
ravages.  The  crop  of  the  entire  field  was  excellent ;  but  that 
grown  upon  the  acre  of  clayey  sand  yielded  almost  twice  the 
harvest  in  both  grain  and  stalks  of  any  other  acre." 

280.  The  mgult  of  an  experiment  is  recorded  in  the  Genesee 
Farmer,  which  the  writer  states  was  tried  in  Hcrkimer  County, 
»N.  Y.,  from  which  it  appears  that  the  hygrometrical  or  absorp- 
tion power  of  a  loose,  sandy  soil  treated  with  a  light  coating  of 
clay  was  very  efficacious.  The  author  says  that,  during  a  trying 
dnjught,  a  poor,  sandy  soil  that  he  had  treated  with  a  coating 
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of  blue  clay  the  year  belor^,  now  stood  the  drought  well,  yielding 
a  good  crop  of  red  clover,  while  the  other  part  of  the  field,  un 
clayed,  remained  parched  and  dry,  presenting  a  scanty  vegetation, 
hardly  worth  harvesting. 

281.  Again,  the  soil  thus  clayed  was  so  permanently  benefitted, 
that  it  required  less  than  half  the  stall  manure  to  enable  it  to  pro- 
duce crops  that  was  required  by  the  sandy  surface  not  thus  treated 
with  clay;  thus  proving  that  the  constant  requirement  of  sandy 
soil  for  heavy  manuring  is  entirely  due  to  its  lack  of  the  alumi- 
nous principle  which  enables  it  to  hold  the  escaping  gasses  of  de- 
composing manures  for  the  benefit  of  the  growing  crop.     There 
are  thousands  of  acres  of  scrub  oak  and  pine  plains  on  Long 
Island,  within  two  hours  by  rail  of  the  city  of  New  York,  all 
arable  land,  needing  no  underdrains,  a  sandy  loam  surface  and 
coarser  subsoil;  but  making  a  compact  and  perfect  race-course 
roadway.     To  grow  the  best  of  red  clover,  these  plains  have 
only  to  be  cleared  and  burned  over,  but  for  continuous  cropping, 
the  soil  needs  the  aluminous  principle  in  a  coating  of  clay,  which 
when  worked  in  gives  adhesive  absorptiveness  to  the  soil,  with- 
out which  there  can  be  no  lasting  fertility  short   of  continued 
heavy  manuring. 

282.  THAER  says,  in  his  Principles  of  Agriculture,  that  "  Land 
should  be  chiefly  valued  according  to  its  consistence;  the  greater 
the  degree  of  this  quality  which  it  possesses,  the  nearer  does  it 
approach  to  first-class  land;  but  the  smaller  the  proportion  of 
clay,  and  the  larger  quantity  of  sand  which  enters  into  its  com- 
position, the  more  rapidly  does  it  fall  in  value."     Experience  as 
well  as  history  confirms  this  remark  as  correct.     All  the  great 
deserts  of  the  world  are  composed  mainly  of  shifting  sands.     The 
most  fertile  soils,  wherever  found,  contain  a  large  portion  of  clay. 
Clays,  however,  differ  largely  in  agricultural  value,  as  may  here- 
after be  shown. 

283.  One  reason  for  the  valuable  character  of  clay  soils  is 
found  in  the  fact  that  they  contain,  more  than  any  other  soil,  the 
elements  of  fertility  within  themselves.     They  are  usually  more 
or  less  productive,  if  rightly  cultivated,  without  aid  from  stimulants 
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or  manures,  but  acknowledge  such  aid  very  gratefully  when  re- 
ceived. A  recent  writer  says  "  they  are  deposits  of  various 
earthy  compounds  mixed  in  many  cases  with  organic  matter,  and 
frequently  require  only  aeration  to  render  them  productive." 

284.  The  practical  lesson  taught  us  is,  that  to  farm  clay  soils 
profitably  we  must  take  full  advantage   of  the  property  they 
possess  of  attracting  and  holding  the  elements  of  fertility  supplied 
by  atmospheric  influences  —  air,   water  and  light.     To  this  end 
they  must  have  exposure  to  the  air,  freedom  from  stagnant  water, 
and  a  course  of  tillage  which  shall  keep  them  in  a  comparatively 
mellow  state.     The  natural  characteristic  of  clay  is  to  attract  and 
retain  water,  to  harden  in  drying,  and  to   become  impervious 
generally   to   all   ameliorating   influences,  and  the   more  so  the 
longer  they  remain  undisturbed.     This,  however,  depends  more 
upon  their  state  of  drainage  than  upon  anything  else;  "and  this 
naturally  accords  with  the  amount  of  clay  present  in  the  soil,  and 
the  porous  or  non-porous  character  of  the  subsoil. 

CULTURE   OP   HARD-BAKED    SOILS. 

285,  On  this  subject,  I  transcribe  some  remarks  that  were 
prepared  for  the  Country  Gentleman,  adding  such  as  more  mature 
experience  appears  to  warrant.     To  produce  a  proper  seed-bed 
on  a  heavy  or  hard-baked  soil  is  always  a  difficult  matter,  re- 
quiring a  great  amount  of  labor,  and  often  resulting  imperfectly 
at  last.     If  land  containing  a  certain  proportion  of  clay  be  plowed 
in  the  usual  manner,  comparatively  dry,  it  will  present  a  greater 
or  less  proportion   of  lumps  or  clods  of  a  size  proportioned  to 
the  depth  of  the  furrow  and  the  baked  state  of  the  soil,  and  very 
far  from  affording  a  seed-bed  likely  to  produce  any  profitable 
crop.     If  plowed  when  comparatively  wet,  and  dry  weather  fol- 
lows before  any  further  cultivation  ensues,  the  same  cloddy  state 
is  the  result;  nor  would  the  preparation  of  the  soil  be  enhanced 
by  any  working  given,  while  the  soil  was  in  a  plastic  state.     To 
produce  the  best  results  in  the  easiest  way,  such  soils  must  be 
worked,  when  just  dry  enough  to  crumble  down;  when  not  so  wet 
as  to  knead,  nor  so  bukjJ  as  to  require  great  force   to   break 
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it  up,  and  only  in  clods  at  that.  We  find  it  difficult  to  ex- 
plain the  matter  plainly;  but  every  farmer  who  has  uncultivated 
heavy  soils  will  understand  our  meaning  from  his  own  experience. 
The  question,  then,  is  not  when  and  how  shall  we  best  cultivate 
heavy  soils;  but  how,  when  a  heavy  soil  becomes  baked,  shall  it 
best  be  pulverized — best  reduced  to  that  state  of  fine  tilth  to 
furnish  a  proper  seed-bed  for  our  crop?.  We  cannot  always  take 
advantage  of  that  crumbling  stage  of  a  heavy  soil;  our  forces 
may  be  otherwise  employed,  or  insufficient  to  do  all  oar  plowing 
while  the  ground  is  properly  moist.  Therefore  the  great  idea 
will  be  to  reduce  these  huge  slabs  of  putty-like  furrow  slices,  or 
the  rough  clods  and  lumps,  to  a  fine  tilth. 

286.  In  the  first  place  the  soil  must  be  thoroughly  drained. 
If  it  is  wet  and  continues  to  remain  wet,  until  the  scorching  heat 
of  summer  has  dried  up  the  excessive  moisture,  there  is  no  pos- 
sible way  of  accomplishing  this  important  object  but  by  me. 
chanical  means.  When  these  compact  soils  are  covered  with 
lumps  of  baked  earth,  a  few  hours  after  a  heavy  shower  of  rain 
has  fallen,  they  will  crumble  to  fine  powder  at  a  slight  pressure. 
Therefore  let  a  heavy  roller  pass  over  them,  which  will  pulverize, 
most  thoroughly,  every  one  near  the  surface.  (See  HJW  to  Make 
a  Good  and  Cheap  Roller  in  Vol.  I.)  After  the  ground  has  been, 
rolled,  harrow  it,  with  a  heavy  harrow.  This  will  pulverize  many 
of  the  lumps;  and  will  also  bring  many  more  to  the  surface, 
which  must  be  crushed  with  the  roller.  (Read  When  to  Harrow 
Compact  S  oils  in  next  Chapter.)  But  in  case  the  soil  was  plowed 
when  so  wet  that  it  lies  in  long,  hard  furrow  slices,  just  as  the 
plow  left  it,  the  best  way  will  be  to  cross  plow  it  when  it  is  just 
dry  enough  to  pulverize  well.  After  this,  apply  the  roller  and 
harrow  shortly  after  a  heavy  shower  of  rain ;  and  the  work  will 
be  done. 

KEEPING  STOCK  OFF  SOILS   WHEN  WET 

287  Few  farmers,  comparatively,  appear  to  exercise  that 
great  care  on  this  point  which  is  absolutely  necessary  in  order  to 
keep  heavy  soils  from  plowing  up  lumpy.  When  the  soil  is  frozen, 
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up  tight,  or  is  'dry,  stock  cannot  injure  it  by  running  over  it. 
And  many  farmers  will  insist  that  it  will  not  make  it  lumpy 
to  allow  stock  to  tread  and  poach  it  in  the  fall;  because  they 
insist  that  the  frosts  of  winter  will  expand  and  pulverize  it 
wherever  the  feet  of  stock  may  have  poached  it,  although  a  soil 
will  not  plow  up  as  lumpy  when  it  has  been  poached  in  the  fall 
by  the  feet  of  heavy  stock  as  it  will  if  they  are  allowed  to  run 
over  it  in  the  spring;  still  that  soil  will  be  far  more  lumpy  when 
Battle  have  poached  it  in  the  fall  than  it  would  be  had  it  not 
been  poached  at  all. 

288.  Wherever  heavy  animals  are  allowed  to  poach  a  soil 
that  will  bake  hard  in  dry  weather,  their  feet  compress  the  dirt 
into  less  than  half  the  space  that  it  occupied  previous  to  being 
poached.     And  such  portions  must  be  expanded  more  than  half 
a.  dozen  times  before  it  will  occupy  as  much  space  as  it  did  before 
being  compressed.     And  when  a  soil  is  already  too  close  and 
compact,  it  will  be  very  injurious  to  it  to  have  it  pressed  into 
half  the  space  that  it  ought  to  occupy. 

289.  My  own  practice  always  was  to  exercise  as  much  care 
in  keeping  heavy  stock  off  plow  lands,  when  the  soil  was  wet — 
at  all  seasons  of  the  year — as  I  did  in  keeping  them  off  my  fields 
of  grain  or  meadows.     Where  there  is  a  large  proportion  of  sand 
or  gravel  in  the  soil,  heavy  animals  will  not  injure  it  by  poaching 
as  they  will  a  clayey  soil.     But  there  are  few  soils  in  America 
that  will  not  be  injured,  more  or  less,  by  being  poached  by  heavy 
animals  when  they  are  too  wet  to  be  plowed, 

RENOVATING  WORN-OUT  LANDS  IN    MAINE. 

290.  On  this  subject  E.  L.  HAMMOND  says  :  "  The  renova- 
tion of  an  exhausted  farm  requires  tima,  patience,  perseverance 
jm.l  capital;  and  the  larger  stock  a  man  has  of  these  on  hand, 
the  sooner  he  may  consummate  his  object.     Yet  patience  and 
perseverance  will  accomplish  much  in  a  short  time,  it'  rightly  ap- 
plied.    Any  mode  of  farming  which  does  not  return  to  the  farm 
annually  that  amount  of  plant-sustaining  elements  which  have 
been  drawn  from  it  by  the  crops  which  have  been  removed,  may 
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be  set  down  as  bad  management,  and  will  soon  show  itself  in  the 
shape  of  a  worn-out  soil." 

291.  It  is  sometimes  found  that  apparently  worn-out  soils 
are  not  so -much  exhausted  as  they  appear  to  be;  and  by  a  right 
application  of  means  they  may  be  easily  reclaimed.  I  think 
that  a  large  majority  of  farms,  at  least  in  the  northern  counties 
of  Maine,are  of  this  class.  For  instance:  a  succession  of  the  same 
kind  of  crops  may  have  exhausted  the  soil  of  more  or  less  of  the 
elements  necessary  to  sustain  and  nurture  such  crops,  and  still 
retain  the  necessary  elements  to  grow  some  other.  Again,  a 
variety  of  crops  may  have  exhausted  the  surface  soil  of  most 
of  its  plant-sustaining  properties,  where  shoal  plowing  has  been 
the  practice,  and  the  farmer  considers  his  farm  worn  out,  when,  if 
he  would  deepen  the  cultivation  a  few  inches,  he  would  probably 
taai  up  to  the  action  of  the  air  and  water  many  important  ele- 
ments necessary  to  sustain  vegetation. 

ADAPTING  CROPS   TO  THE   SOIL. 

"  Eich  soil  hath  no  liking  of  every  grain, 
Nor  barley  nor  wheat  is  for  every  vein; 
Y*t   know  I  no  country  so  barren  of  soil. 
But  some  kind  of  corn  may  be  g  t  >n  with  toil." — TUSSEB. 

292.  After  all  our  discussion  about  the  various  kinds  of  soil, 
and  the  different  modes  of  managing  them,  in  order  to  make 
them  fertile  and  productive,  if  a  farmer  fails  to  adapt  his  crops  to 
the  soil,  he  makes  a  grand  failure  in  the  one  great  and  essential 
point  on  which  all  his  success  depends.     "Why  can  we  not  raise 
water  melons  and  musk  melons,  by  the  wagon  load,  on  our  best 
wheat  soil,  as  they  are  raised  in  many  places  on  a  different  kind 
of  soil  ?     Because  the  soil  is  not  adapted  to  their  growth.  On  the 
contrary,  why  can  we  not  grow  forty  bushels  of  good  wheat  per 
acre  on  the  very  soil  where  melons,  squashes,  and  sweet  potatoes 
will  attain  an  enormous  size  with  almost  no  cultivation  at  all  ? 
Simply  because  the  soil  is  not  adapted  to  its  growth. 

293.  Multitudes  of  farmers,  not  understanding  this  principle, 
have  expended,  in  the  aggregate,  small  fortunes  in  trying  to  grow 
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certain  crops  on  certain  soils,  which  were  no  better  adapted  to 
each  other  than  our  northern  winters  are  to  the  necessities  of 
the  chattering  wren.  Thousands  who  were  ignorant  of  the  con- 
stitution of  a 'good  soil  for  wheat  have  read  the  cheering  accounts 
of  raising  forty  or  more  bushels  of  wheat  per  acre  in  certain  lo- 
calities; and  thinking  that  manure,  clover,  and  thorough  pul- 
verization of  the  soil  were  the  all-importaiit  considerations  for 
wheat,  they  have  plowed  deep  and  manured  highly  some  fields 
where  hardly  a  trace  of  clay  could  be  found,  and  have  produced 
straw  large  enough  to  yield  more  than  fifty  bushels  of  grain  per 
acre,  but  received,  to  their  great  disappointment,  hardly  enough 
to  pay  the  expense  of  cultivation. 

294.  Now,  what  has  been  the  result  ?     Why,  those  who  have 
failed  to  grow  as  large  a  crop  of  wheat  on  a  soil  that  was  not  at 
all  adapted  to  that  kind  of  grain  as  another  farmer  produced  on 
the  best  kind  of  a  wheat  soil,  have  lost  their  confidence  in  reports 
of  such  agriculture,   and  denounced   it  as    "  hnmbuggery,"  a^ 
"  book-farming,"  and  as  a  report  concerning  something  that  "  no 
practical  farm  _jr  ever  realized."     And  thus  it  has  been  in  mul- 
titudes of  instances    concerning  root  crops  and  grass.     Some 
farmers  have  taken  a  new  start  in  agriculture  to  raise  roots  of 
some   kind — beets,   carrots,   or  turnips — for  feeJing  stock,  and 
have  selected  a  piece  of  ground  that  was  no  more  adapted  to  the 
production  of  such  crops  than  the  clay  of  a  brick -yard  is  adapted 
to  making  a  good  radish  bad.     Of  courss,  after  bestowing  twice 
as  much  labor  in  their  cultivation  as  they  require  in  a  good  soil, 
they  were  compelled  ;o  acknowledge  a  ftiilure,  and  were  glad  to 
retuni  to  a  proper  system. 

295.  Here,  also,  is  another  cause  of  failure.     We  may  go 
through  our  States,  from  Maine  to  Kansas,  inquiring  about  grasses 
for  hay  and  for  grazing,  and  we  shall  find  a  large  proportion  of  our 
best  farmers  cultivating  and  ready  to  extol,  in  the  highest  terras, 
certain  kinds  of  grass,   while  nearly  an  equal  number  will  de- 
nounce those  very  kinds  as  not  fit  for  cultivation.     Let  a  man 
iva.l  all  the  communications  in  our  best  agricultural  papers  con- 
CvLrning  Hungarian  grass — for  example — and  if  he  possesses  no 
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other  evidence  of  its  excellence,  he  will  be  as  much  puzzled  to 
decide  upon  its  merits  as  he  would  be  were  he  required  to  deter- 
mine correctly  the  points  of  the  compass  in  a  cloudy  day  in  the 
middle  of  the  ocean.  (See  the  details  of  this  subject  in  the 
Chapter  on  Grasses  and  Wheat.)  The  correct  way  is  for  every 
farmer  to  ascertain,  by  trial  and  careful  observation,  what  kinds 
of  crops  a  soil  will  produce  most  advantageously,  and  then 
adopt  a  short  rotation  of  such  crops  as  will  succeed  well. 

UNPRODUCTIVE  SOILS. 

296.  The  unproductiveness  of  soils  is  attributable  to  various 
causes.  Sometimes  it  arises  from  excess  of  water,  sometimes 
from  a  deficiency  of  water,  sometimes  from  a  want  of  lime, 
humus,  or  vegetable  matter,  and  frequently  from  growing  ex- 
hausting crops  for  many  years  in  succession  without  employing 
any  fertilizing  material  for  the  purpose  of  maintaining  its  fertility. 
In  the  majority  of  instances,  however,  the  soils  of  our  country 
are  rendered  unproductive  by  an  excess  of  water,  and  by  growing 
exhausting  crops  on  them  for  many  years  without  applying  any 
manure.  In  some  instances  the  soil  appears  to  be  naturally 
unproductive,  and  neither  too  wet  nor  too  dry,  nor  deficient  in 
lime  or  vegetable  matter;  and  sometimes  an  excess  of  some  acid, 
alkali,  or  iron  is  the  true  cause  of  unproductiveness.  Soils  that 
are  composed,  for  the  most  part,  of  coarse  gravel  and  sand  are 
quite  too  porous  to  retain  a  sufficiency  of  moisture  and  vegetable 
nourishment  near  the  surface  of  the  ground,  where  it  is  essential 
to  the  growth  of  plants  when  the  seed  first  germinates.  Heavy 
clay  soils  are  sometimes  unproductive  from  a  want  of  thorough 
pulverization.  This  is  a  common  cause  in  many  localities  where 
the  ground  is  plowed  very  shallow,  with  wide  furrow  slices,  and 
only  once  a  year,  very  early  in  the  spring.  Many  times  the 
elements  of  fertility  are  held  so  firmly,  both  mechanically  and 
chemically,  in  heavy  soils,  that  their  unproductiveness  will  yield 
only  to  the  combined  influence  of  mechanical  action  in  pulveriza- 
tion and  chemical  influence  arising  from  the  application  of  lime, 
gypsum,  or  something  else,  that  will  destroy  this  combination 
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and  firmness,  and  render  the  elements  of  fertility  ava'lable  by 
plants.  It  is  proper  that  we  keep  in  miud  the  difference  between 
soils  that  have  been  rendered  unproductive  by  injudicious  manage- 
ment and  those  that  are  naturally  sterile  or  unproductive  from 
some  one  or  more  of  the  causes  just  mentioned,  as  it  is  of  great 
importance  to  know  why  a  soil  is  unproductive  before  the  best 
means  can  be  employed  to  restore  its  impaired  fertility. 

MANAGEMENT  OP  DIFFERENT  SOILS. 

297.  The  reader  has,  doubtless,  perceived  through  this  entire 
book  that  I  have  been  particular  to  state  the  kind  of  soils  when 
allusion  is  made  to  a  given  system  of  management,  because  I 
consider  this  a  very  essential  point  in  plowing,  harrowing, 
manuring,  and  almost  everything  else  connected  with  its  cultiva- 
tion. I  have  been  more  accustomed  to  the  cultivation  of  heavy 
soils  than  light  soils.  Consequently,  when  I  give  the  details  of 
my  system  of  managing  for  almost  any  kind  of  crop,  those  far- 
mers who  have  never  cultivated  a  heavy  soil  laugh  me  in  the 
face,  and  set  down  such  directions  as  palpable  absurdities.  The 
truth  is,  they  know  nothing  about  the  most  proper  manner  of 
cultivating  heavy  soils.  On  the  contrary,  let  us  talk  to  a  man 
who  is  entirely  ignorant  of  the  best  manner  of  cultivating  a  light 
soil,  of  the  manner  of  plowing,  harrowing,  and  fertilizing,  and  he 
is  ready  at  once  to  denounce  such  a  practice  as  superlatively 
ridiculous!  Let  us,  for  example,  refer  to  the  cultivation  of  dif- 
ferent kinds  of  roots.  A  good  farmer  of  New  Jersey,  or  of  some 
parts  of  New  England,  whose  soil  is  very  light,  fertile,  and  never 
apt  to  bake,  raises  vast  quantities  of  roots  of  almost  any  kind- 
He  has  only  to  scatter  the  seed,  and  brush  it  in  a  little,  and  keep 
most  of  the  weeds  subdued,  and  he  raises  a  bountiful  crop;  and  it 
appears  a  mystery  to  him  that  farmers  in  other  localities  do  not 
grow  more  roots  when  they  can  be  produced  at  such  a  small  ex- 
pense. Only  one  plowing,  and  half  done  at  that,  and  he  is  cer- 
tain of  a  i-rop.  But,  on  a  heavy  soil,  one  must  ditch  and  plow 
in  autumn,  and  subsoil,  and  harrow,  and  roll,  and  harrow  again 
and  roll,  and  wait  sometimes  a  week  or  more  before  it  will  pos- 
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dbly  be  dry  enough  to  plow  or  harrow;  and,  when  it  is  just  right 
to  pulverize  well,  to  drive  the  teams  early  and  late  in  order  to 
take  advantage  of  the  best  time  for  pulverizing  the  soil  most  ef- 
fectually. All  this  discussion  ebout  pulverization  and  plowing 
and  harrowing  in  the  right  time  is  downright  nonsense  to  the 
farmer  who  has  never  worked  heavy  soils.  For  this  reason,  I 
have  endeavored  to  make  a  marked  distinction  in  the  system  of 
managing  both  light  and  heavy  soils  for  nearly  all  kinds  of  crops. 
And  every  good  farmer  will  coincide  most  perfectly  with  the  sug 
gestions  and  directions.  It  should  always  be  kept  in  mind  that 
different  soils  will  require  different  systems  of  management. 

HOW   TO   RENOVATE   BARREN   SOILS. 

"  The  soil  must  be  renewed,  which,  o  ten  washed, 
Loses  its  treasure  of  salubrious  salts, 
And  disappoints  the  crops." — COWPEE. 

298.  In  many  parts  of  the  country  soils  are  found  naturally 
so  sterile  that  it  is  difficult  to  grow  even  a  small  crop  of  any  kind 
of  grain  or'grass.  When  there  are  no  beds  of  muck  or  peat 
within  convenient  hauling  distance,  and  no  foreign  manure  ;s 
used,  it  is  a  tedious  task  to  render  such  a  soil  even  moderately 
productive.  Still,  it  can  often  be  done  with  no  other  fertilizing 
material  than  the  farm  nffords.  Take,  for  example,  a  shallow 
calcareous  or  silicious  loam,  in  which  there  is  little  or  no  humus 
or  vegetable  mould,  and  which  has  never  produced  much  except 
weeds.  Soils  of  this  description  can  -seldom  be  benefitted  by  un- 
derdraining,  because  the  subsoil  is  usually  so  porous  that  the 
large  amount  of  water  falling  in  the  spring  and  autumn  leaches 
through  the  soil  in  a  short  time.  If  there  is  surface  water  in 
certain  places,  of  course  the  first  step  will  be  to  render  it  dry  by 
thorough  draining.  The  next  operation  will  be  to  obtain  a  little 
mould,  or  humus,  of  which  such  soils  are  destitute.  If  barn-yard 
manure,  mellow  earth  from  the  highways  or  pond  beds  can  be 
obtained;  a  thin  layer  over  the  surface  will  enables  farmer  to 
bring  a  sterile  soil  into  a  good  state  of  productiveness  in  a  few 
years.  Where  nothing  of  the  kind  is  at  hand, proceed  as  follows: 


THE   YOUNG    FVRMER*S    MANUAL.  151 

Plow  in  autumn  if  possible,  not  more  than  six  inches  deep,  and 
plow  again  in  the  spring  no  deeper  than  before,  as  soon  as  the 
frost  is  out  and  it  is  sufficiently  dry.  The  surface  soil  is  superior 
to  that  which  is  seven  or  eight  inches  below, .even  where  it  is 
very  sterile;  and  it  is  important  to  keep  the  best  on  the  surface. 
As  soon  as  the  ground  is  sufficiently  warm  to  plant  Indian  corn, 
plow  again  in  narrow  furrow  slices,  and  sow  broadcast,  or  drill 
in,  three  and  a  half  or  four  bushels  of  good  grain  per  acre.  It  is 
better  to  drill  in  two  bushels  per  acre  each  way  than  to  sow  it 
broadcast,  as  it  will  be  covered  of  a  more  uniform  depth,  arid  will 
grow  more  uniformly.  Now,  sow  three  or  four  bushels  of 
gypsum  per  acre,  and  the  more  wood  ashes  the  better,  even  to 
one  hundred  bushels  per  acre.  If  the  work  be  well  done,  and  the 
soil  unusually  sterile,  all  that  can  be  expected  will  be  a  growth  of 
green  corn,  from  one  to  two  feet  high.  As  soon  as  the  tassels 
have  appeared,  which  will  be  in  about  seventy  days,  plow  it 
under,  sow  five  to  ten  bushels  of  quick-lime,  and  harrow  it  in; 
then  drill  in  another  four  bushels  of  corn  per  acre  to  plow  under 
just  before  frost.  By  this  means  two  coats  of  green  manure  will 
be  plowed  under,  whic'i  will  furnish  more  humus  or  vegetable 
mould  than  any  other  plants  will  supply  in  one  season.  The  spring 
following,  plow  with  narrow  furrow  slices,  as  soon  as  the  soil  is 
dry,  but  no  deeper  than  usual,  sow  five  or  eight  bushels  of  quick 
lime  per  acre,  harrow  it  in,  and  drill  in  one  bushel  of  spring  rye 
per  acre.  Then  sow  eight  pounds  of  early  red  clover  seed  and 
half  a  bushel,  or  seven  pounds,  of  orchard  grass  seed  per  acre. 
If  the  ground  be  at  all  lumpy,  roll  it  before  sowing  the  grass 
seed.  As  soon  as  the  rye  has  come  up  sow  two  or  three  bushels 
of  gypsum  per  acre.  The  chief  object  of  the  rye  is  to  shade  the 
young  grass,  should  there  be  much  hot  weather.  As  soon  as  the 
rye  begins  to  head,  mow  it  all  off  with  grass  scythes,  a  foot  or  more 
hiiih,  letting  it  remain  where  it  falls.  If  the  rye  be  allowed  to 
go  to  seed  it  will  exhaust  the  fertility  of  the  soil.  Keep  all  stock 
off' the  grass  that  it  may  become  well  rooted.  Should  it  attain 
a  large  growth  by  autumn,  it  may  be  fed  off  in  part;  but  in 
general  it  is  best  not  to  do  so. 
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299.  The  next  spring  sow  three  or  four  bushels  of  gypsum 
per  acre,  and  all  the  wood  ashes  leached  or  unleached  that  can 
be  obtained,  unless  previously  applied.     If  the  grass  be  grazed 
off,  it  should  not  be  fed  very  close  to  the  ground.     It  is  better  to 
mow  it,  make  hay,  feed  it  to  sheep  or  neat  cattle,  and  return  the 
manure  as  a  top-dressing  for  two  years.    Then  plow  the  usual 
depth  with  a  common  plow,  following  with  the  subsoil  plow,  and 
plant  Indian  corn  one  season,  sow  peas  the  next,  and  feed  out 
most  or  all  the  crops  to  swine,  sheep,  or  neat  cattle,  and  make 
as  much  manure  as  practicable  to  return  to  the  soil.     The  next 
season,  if  the  soil  be  adapted  to  wheat,  winter  wheat  may  be 
sowed  after  peas,  and  the  ground  stocked  down  in  autumn  with 
timothy  and  the  late  kind  of  red  clover;  the  next  spring  there 
will  be  a  sufficient  quantity  of  mould  in  the  soil  to  commence  a 
system  of  rotation  of  crops.     The  best  soil  should  be  kept  near 
the  surface.     It  would  be  bad  management  to  plow  such  soil 
deep  with  a  common  plow,  though  the  subsoil  plow  may,  in  very 
many  instances,  be  used  to  advantage. 

RENOVATING  FAUMS  THAT  HAVE  BSEN  IMPOVERISHED  BY  INVTUD'CIOUS 
MANAGEMENT. 

300.  This  desirable  object  must  be  accomplished  mainly  by 
barn-yard  manure,  by  grass,   and  by  allowing  the  soil  to  rest. 
There  are  scores  of  once  good  farms,  almost  everywhere,  that 
have  been  so  impoverished  by  a  long  succession  of  exhausting  crops 
that  they  will  no  longer  return  to  the  owner  the  expense  of  cul- 
tivation.    In  most  instances  such  farms  can  be  restored  to  their 
original  fertility,  if  a  correct  system  of  management  be  adopted, 
in  a  few  seasons,  because  they  have  been,  as  a  general  rule,  too 
wet  to  produce  large  crops :  and  the  proprietors  have  been  so 
anxious  to  skim  over  a  great  number  of  acres  that  they  could  not, 
or  have  not,  plowed  deep,  and  therefore  the  fertility  of  the  soil 
has  not  been  so  much   exhausted  as  if  it  had  been  well  drained 
and  plowed  deep.     If  the  crops  have  all  been  carried  off  on  some 
adjoining  farm,  the  case  is  far  worse  than  if  they  have  been  con- 
sumed on  the   farm,   and  large  quantities  of  manure  are  lying 
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about  the  farm  or  in  the  barn-yard.  When  a  farm  is  greatly 
impoverished,  and  there  are  no  heaps  of  manure,  and  nothing  at 
hand  to  make  manure  of,  the  task  and  expense  of  bringing  the 
soil  to  a  degree  of  ordinary  fertility  will  be  attended  with  in- 
creased labor  and  expense,  and  a  greater  length  of  time.  13 at  it 
can  be  accomplished  in  due  time  by  perseverance  in  a  wise 
system  of  management. 

IMPORTANCE   OF  DRAINING. 

301.  The  first  step,  then,  in  renovating  an  impoverished  soil 
will  be  to  drain  the  wet  places;  and,  if  the  soil  needs  it,  to  go 
into  a  judicious  system  of  thorough  draining  by  cutting  ditches 
parallel  to  each  other,  a  given  distance  apart,  over  the  entire 
farm.     Thorough  draining  will  lengthen  the  growing  seasons  in 
localities  where  there  is  an  excess  of  water;  and  wet  land  that 
has  been  well  drained  will  not  require  half  as  much  manure  of 
any  k'nd  to  produce  large  crops  as  would  be  required  without 
draining.      Indeed,  in    many  instances    where  laud    has    been 
drained  thoroughly,  it  will  produce  twice  as  much  grass,  or  any 
kind  of  grain,  without  manure,  as  some  other  portions  of  the  same 
field  will  with  a  good  supply  of  fertilizers  yearly,  and  twice  a? 
much  more  as  that  very  soil  has  been  wont  to  produce  before  it 
was  drained.     This  proved  true  on  my  own  farm;  the  low  places, 
in  every  field  which  had  been  well  drained,  would  usually  produce 
twice  as  much  of  any  kind  of  crops  as  the  higher  and  drier  por- 
tions, which  received,  every  few  years,  a  bountiful  coating  of 
manure.     Draining  all  the  wet  places  on  a  farm,  and  adopting  a 
judicious  system  of  thorough  draining,  is  the  very  first  step  to- 
wards renovating  an  impoverished  farm.     All  the  manure  in  the 
kingdom  of  nature  will  not  produce  a  large  crop  where  the  soil 
is  thoroughly  water-soaked  and  sodden,  so  that  it  rolls  up,  when, 
plowed,  more  like  a  furrow  of  putty  than  a  productive  soil. 

COMPLETE  PULVERIZATION  OP  THE   SOIL. 

302.  The  second  step  is  thorough  pulverization.     This  must 
be  accomplished,  for  the  most  part,   with  the  common  plow. 
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Mines  of  untold  wealth  lie  slumbering  beneath  the  impoverished 
soil,  and  it  must  be  turned  up  in  small  quantities  every  season, 
and  mingled  with  the  soil,  thoroughly  pulverized.  The  soil  must 
be  plowed  in  a  most  thorough  and  farmerlike  manner.  It  will 
not  answer  the  contraet  to  set  a  little,  inexperienced  boy  to 
plowing  with  a  yoke  of  weak,  poverty-stricken,  straw-fed  oxen, 
or  with  a  span  of  poor,  ring-boned,  chest-foundered,  broken- 
winded  horses,  with  some  old  worn-out  plow.  By  no  means. 
But  a  good  plow  is  essential,  and  a  strong  and  well-fed  team, 
that  will  be  able  to  move  along  steadily,  and  turn  a  deep  furrow. 
(Read  more  about  Thorough  Pulverization  of  Soils  in  the  next 
Chapter.) 

WAY  TO  IMPROVE  PASTURES. 

303.  The  true  way  to  improve  a  pasture  is  to  plow  it,  and 
cultivate  the  soil  for  a  few  years,  and  apply  a  liberal  dressing  of 
barn-yard  manure,  or  turn  under  a  crop  of  red  clover,  and  then 
sow  about  three  or  four  bushels  of  Indian  corn  per  acre,  as  soon 
as  the  clover  has  been  plowed  under,  and  turn  that  under  before 
frost  injures  it;  and  then  sow  the  ground  with  winter  rye  so  late 
in  the  fall  that  it  will  not  vegetate  before  the  next  spring,  when 
the  soil  should  be  well  seeded  with  three  or  four  different  kinds 
of  grass  seed  which  are  adapted  to  the  soil  and  to  the  locality. 
304.  In  case  there  is  an  excess  of  water  in  the  soil,  the  first 
operation  should  always  be  to  render  it  dry,  by  underdraining 
the  wet  portions  of  the  field;  or  by  adopting  a  system  of 
thorough  draining — making  drains  about  two  rods  apart,  over 
the  entire  field.  Very  many  fields  require  such  a  system  of 
draining  before  they  will  produce  as  much  good  pasture  as  they 
are  capable  of  producing.  And  every  intelligent  fanner  knows 
that  a  bountiful  crop  of  tender  and  sweet  grass  cannot  be  raised 
on  a  soil  that  is  inclined  to  be  wet.  It  is  true  that  a  tolerably 
fair  crop  of  some  kinds  of  grass  may  be  raised  where  there  is  an 
excess  of  moisture;  but  by  draining  that  same  soil,  and  by  bring, 
ing  it  into  a  better  state  of  fertility  by  thorough  pulverization 
and  more  or  less  manure,  the  quantity  of  grass  may  easily  be 
doubled,  and  the  quality  very  greatly  improved. 
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305.  In  many  parts  of  New  England  there  are  many  acres  of 
pasture  which  it  is  very  desirable  to  improve  without  plowing 
the  soil.      These  fields  have  been  in  grass  for  many  successive 
years.     And  in  many  instances  they  have  become  "  turf-bound," 
as  it  is  termed,  which  means  that  there  is  a  thin  mat  of  old, 
tough,  dried-op  roots  and  moss  on  the  surface,  which  obstructs 
very  much  the  luxuriant  growth  of  young  and  tender  grass. 
Such  fields  cannot  be  rendered  productive,  to  their  highest  ca- 
pability, without  inverting  that  tough  sod,  and  bringing  a  new 
soil  to  the  surface,  thus  starting  a  new  system  of  roots  and  a 
new  turf.     But  it  may  be  very  greatly  improved  in  productive- 
ness.    Therefore  the 

WAY  TO  IMPROVE  PASTURES  WITHOUT  PLOWING 

will  be  to  top-dress  the  soil  with  fertilizers  of  some  kind,  and 
then  give  the  surface  a  thorough  harrowing,  with  the  harrow 
teeth  well  sharpened. 

306.  The  character  of  the  soil  will  be  a  good  guide,  in  a 
measure,   for  determining  what  kind  of  fertilizers  may  be  em- 
ployed most  economically.     On  many  of  the  sandy  loams  and 
silicious  sands  of  New  England  there  will  be  nothing  superior  to 
a  dressing  of  ground  bone,  harrowed  into  the  soil  in  autumn.  In 
case  the  soil  were  not  well  turfed  over,  it  would  be  better  to 
defer  the  harrowing  till  spring.  Tiien,  after  harrowing  well,  sow 
a  few  pounds  of  white  clover  seed,  a  few  pounds  of  timothy,  a 
few  pounds  of  orchard  grass  seed,  and  a  few  pounds  of  Kentucky 
blue-grass  seed,  mingled  together,  making  in  the  aggregate  from 
four  to  six  quarts  of  seed  per  acre.     Perhaps  red  clover  might 
take  the  place  of  some  other  seed.     But  the  chief  idea  is  to  seed 
the  land  well  with  a  kind  of  grass  seed  that  will  flourish  well  in 
that  particular  locality.     In  case  ground  bone  be  applied,  it  will 
be  better  to  sow  it  before  the  soil  has  been  harrowed,  for  the 
purpose  of  covering  it  slightly  with  earth,  as  a  little  moisture 
and  heat  will  hasten  the  decomposition  of  the  small  fragments  of 
bone;  and  the  little  roots  will  twine  around  these  small  particles, 
and  absorb  them  as  fast  as  the  rain  and  heat  will  dissolve  them. 
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On  some  soils,  ten  or  twenty  bushels  of  lime  per  acre  will  be  the 
best  top-dressing  that  can  be  applied  after  harrowing  and  re- 
seeding  with  grass  seed.  A  few  bushels  of  gypsum,  also,  mingled 
with  wood  ashes,  will  be  a  good  dressing.  In  case,  however,  a 
farmer  has  a  good  quantity  of  barn-yard  compost,  well  rotted, 
the  most  economical  way  will  be  to  spread  it  evenly,  late  in 
autumn,  and  harrow  it  well  in.  Then,  the  next  spring,  sow  grass 
seed  of  several  different  kinds,  and  harrow  again. 

307.  This  system  of  management  will  usually  insure  a  good 
crop  of  grass.     But  pastures  treated  in  this  manner  should  not 
be  fed  off  until  the  middle  of  summer,  or  until  the  young  grass  is 
well  rooted.     And,  sometimes,  not  a  hoof  should  be  allowed  to 
go  on  the  ground  until  autumn.     If  sheep  or  cattle  be  permitted 
to  graze  on  such  fields,  just  as  the  young  grass  begins  to  grow, 
their  sharp  teeth  and  hoofs  will  destroy  it  faster  than  it  can 
grow.     The  grand  reason  why  there  are  so  many  poor  pasture 
fields  in  our  country  is,  the  grass  is  fed  off  too  closely  when  it  is 
very  small. 

HOW  GRASS  LAND  IS    IMPOVERISHED,   AND    HOW  IMPROVED. 

308.  Chemists  tell  us,  that  in  a  ton  of  good  hay  there  are 
one  hundred  and  fifty  pounds  of  mineral  matter  and  twenty-five 
pounds  of  nitrogen,  equivalent  to  forty  six  and  a  half  pounds  of 
ammonia,  which  is  of  great  value  in  promoting  the  growth  of  grass 
or  of  any  other  crop.      This  mineral  matter  alluded  to  is  com- 
posed of  forty-three  pounds  of  potash,  twenty-five  pounds  of  lime, 
and  eight  and  a  half  pounds  of  phosphoric  acid,  besides  several 
other  ingredients   not   enumerated.      Now,    as  these   elements 
become  scarce  in  the  soil,  the  quantity  of  a  crop  will  be  diminished, 
unless  special  care  be  exercised  to  return  to  the  soil  an  equivalent 
for  the  amount  that  has  been  carried  away  in   the  hay.     The 
question  naturally  arises  then,  how  can  this  be  done  in  the  most 
economical  manner,  so  as  to  maintain  the  fertility  of  the  soil  ? 
There  are  several  ways  of  doing  it.     But  the  farmer  needs  to  un- 
derstand the  most  economical  way  of  performing  a  task  so  im- 
portant and  desirable.     One  of  these  ways  is,  to  supply  the  waste 
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by  scattering  ashes,  lime,  bone  dust  and  gypsum  over  the  meadow 
after  every  crop  of  hay  has  been  removed.  In  this  manner  a 
meadow  may  be  made  to  yield  a  heavy  crop  of  grass  every  season 
for  a  long  time.  The  ashes  will  furnish  the  necessary  potash,  as 
that  ingredient  promotes  the  growth  of  grass  very  much,  as  may 
be  proved  by  observing  the  rank  and  luxuriant  growth  of  timothy 
or  clover  in  the  bed  of  alog^heap,  or  where  brush  has  been 
burned.  A  top  dressing  of  bones  and  lime  will  supply  the  other 
ingredients  that  have  been  removed  in  the  hay.  Another  way 
of  maintaining  the  fertility  of  grass  land  is,  by  the  application 
of  guano  or  superphosphates,  which  contain  all  the  elements  of 
fertility  which  are  necessary  to  secure  a  heavy  crop  of  grass. 
These  two  ways  are  rather  expensive  modes  of  maintaining  the 
fertility  of  grass  land;  but  when  the  grass  is  all  removed  from 
the  farm,  either  in  a  green  state  or  in  hay,  one  or  the  other  must 
be  resorted  to,  unless  the  proprietor  has  access  to  peat,  marl, 
or  a  stable  manure.  Still  another  way  of  maintaining  the  ferti- 
lity of  grassland  is  by  barn-yard  manure  and  home-made  com- 
post. This  is  the  most  economical,  and  in  fact  the  true  way  for 
farmers  in  general  to  keep  their  meadows  and  pastures  in  a  good 
state  of  productiveness.  By  saving  with  care  all  the  manure  that 
con  be  made  from  animals  while  they  are  consuming  a  ton  of  hay ; 
by  mingling  a  little  muck  with  the  manure,  and  by  feeding  some 
grain  and  oil  meal,  and  applying  the  manure  judiciously,  the 
quantity  of  grass  per  acre  may  be  increased  a  little  from  year 
to  year,  for  years  to  come. 

MANAGEMENT  OF  PASTURE  LANDS  ON  DAIRY  FARMS. 

309.  The  management  of  pasture  lauds  on  dairy  farms  will  be 
different  with  unlike  soils.  Broken  and  uneven  surfaces,  hard  to  be 
tilled — hill-sides,  where  the  surface  lies  near  the  rock — thin  or 
sandy  soils — it  is  evident  must  be  studied  as  to  their  character,  and 
treated  according  to  the  peculiar  circumstances  or  difficulties  that 
may  surround  each.  Lands  natural  to  grass — and  these  embrace 
a  greater  portion  of  the  clays  and  shales — produce  pasturage, 
year  after  year  continuously,  if  properly  attended  to;  and  would 
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often  be  injured  for  pasture  by  plowing  and  reseeding.  It  is  an 
erroneous  impression  that  newly  seeded  meadows,  producing  large 
yields  of  oue  or  two  kinds  of  grass  for  hay,  would,  if  turned  to 
pasturage,  be  equal  to  good  old  pastures  for  grazing  milch  cows. 

310.  When  pastures  fail  and  become   foul,  and  the   grass 
scanty  and  poor,  they  need  breaking  up;  and  will  be  vastly  im- 
proved by  thorough  cultivation.    .But  the  practice  common  with 
some,  of  breaking  up  large  fields  of  good  clean,  sweet  sod,  which 
perhaps  may  have  been  a  trifle  injured  by  the  too  close  cropping 
for  a  season,  in  order  to  raise  grain  for  a  few  years,  and  fre- 
quently, too,  without  the  application  of  manures,  is  believed  to  be 
pernicious  on  dairy  farms. 

311.  We  have  seen  rich,  old  pastures,  solid  in  growth  and 
yielding  largely,  plowed  up  for  the  reason  that  a  good  crop  of 
corn  was  wanted,  and  that  particular  field  seemed  best  suited  to 
the  purpose.     It  did  produce  good  grain  crops;  but  after  being 
got  back  again  into  grass,  the  annual  yield  was  very  much  less 
than  on  the  old  turf. 

312.  In  the  treatment  of  old  pasture  lands,  injured  from  close 
cropping,  but  not  wholly  run  out,  it  will  generally  be  better  not 
to  break  up,  but  to  leave  them  for  a  part  of  the  season  to  resus- 
citate, running  a  harrow  over  the  ground  in  early  spring,  and 
sowing  a  mixture  of  timothy,  blue  grass,  red  top,  the   clovers, 
red  and   white,  and   orchard  grass,  making  an  application   of 
plaster,  pulverized  bones,  ashes,  salt,  or  other  stimulating  fetilizers. 
Ashes,  leached  or  otherwise,  remove  mosses,  and  are  a  valuable 
application  to  grass  lands. 

313.  There  are  pastures  in  Herkimer  county,  N.  Y.,  which 
have  not  been  broken  for  more  than  forty  years — many  that  have 
never  been  ploughed  perhaps  but  once  or  twice,  years  ago,  when 
the  country  was  new,  that  are  yielding  an  abundance  of  nutritious 
food,   enduring  year    after  year    close    cropping  and  drought, 
without  any  perceptible  injury  or  tendency  to  run  out,  and  yet 
have  received  no  top-dressings  beyond  the  usual  application  from 
time  to  time  of  gypsum.     The  grass  on  these  lands  springs  up 
green   and  fresh,  with  thick   fine   bottom,  a   marked  contrast 
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throughout  the  season  to  occasional  patches  on  the  same  soil 
recently  re-seeded.  To  plow  and  cultivate  such  lands  would  be 
to  destroy  the  original  grasses;  and  after  re-seeding,  many  years 
must  intervene  before  the  new  grasses  can  obtain  that  firm  pos- 
session of  the  soil  and  the  enduring  vigor  and  variety  of  the  old 
sod. 

BEST  KINDS  OF  GRAIN  FOK  DAIRY  FARMS. 

314.  A  farmer  must  be  so  well  acquainted  with  the  character 
of  his  soil — for  dairy  purposes — that  he  may  be  said  to  know  of  a 
certainty  whether  it  will  be  best  to  plow  up  a  pasture  field,  or  not. 
Farmers  are  very  often  deceived  with  reference  to  the  productive- 
ness of  old  pastures  and  old  meadows.  I  have  known  farmers  to 
refuse  to  plow  up  some  old  pasture  or  old  meadow  when  it  did 
not  yield  half  a  crop  of  grass,  because  they  were  such  great  stick- 
ers for  old  pastures.  But  after  a  dairy  farmer  has  decided, 
deliberately  and  understandingly,  to  plow  up  a  certain  pasture 
or  meadow,  the  first  crop  most  profitable  for  the  dairyman  will 
be  Indian  corn ,  since  the  stalks,  properly  cured,  make  the  best  of 
fodder,  and  the  whole  crop  can  be  turned  to  good  account  for 
stock.  With  the  second  crop,  re-seed.  It  is  believed  to  be  poor 
policy  for  the  dairyman  to  exhaust  his  land  by  keeping  it  long 
under  the  plow,  and  in  the  raising  of  grain  before  putting  down 
to  grass.  It  is  here  that  great  mistakes  are  made;  for  the  loss 
sustained  by  running  the  land  to  obtain  several  successive  crops, 
will,  in  the  end,  prove  to  be  much  greater  than  is  commonly  sup- 
posed. From  this  cause,  often  lies  the  secret  of  poor  meadows 
and  sickly  pastures.  The  soil  has  been  overtasked,  and  needs 
rest  and  nursing  until  it  has  gained  heart  to  make  ample  returns. 
Two  crops  of  grain,  at  most,  are  all  that  good  management  would 
seem  to  authorize  to  be  taken  in  succession  from  the  soil,  if  the 
land  afterward  is  intended  to  be  employed  profitably  in  grass. 

315.  The  great  object  in  view  will  be  to  make  permanent 
pasture  or  meadow;  and  thus  by  taking  a  few  acres  at  a  tim^, 
thoroughly  manuring  and  cultivating  it,  the  work  is  accomplished 
in  that  piece  for  years.  A  farm  under  this  system  may  in  a  few 
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years  be  brought  up  to  a  high  state  of  fertility,  and  easily 
maintained  and  increased  in  its  fruitfulness  without  breaking 
in  upon  the  main  business  of  the  dairy.  This  course  is  to  be 
preferred  to  that  of  disposing  of  the  stock,  plowing  up  large  por- 
tions of  the  farm  at  once,  and  then  getting  it  back  again  to  grass; 
for  only  a  few  acres  at  a  time  can,  with  economy,  be  properly 
manured  ;  and  the  work  will  not  generally  be  performed  in 
that  thorough  manner,  as  when  the  attention  is  directed  to  a 
more  gradual,  but  surer,  improvement  of  the  soil.  In  re-seeding 
some  attention  will  be  needed  to  have  a  greater  variety  of  grasses' 
than  is  commonly  employed  for  putting  down  pasture  and  meadow 
lands.  It  has  been  shown  that  in  rich  old  natural  pastures,  from 
twelve  to  twenty  distinct  species  are  found  in  the  sod,  and  that 
:he  number  of  plants  to  the  square  foot  is  greater  when  there  are 
several  kinds  intermixed.  Many  years  ago  it  was  considered 
^ood  economy  for  the  farmer  to  produce  on  his  farm  nearly  every 
article  needed  to  supply  his  wants.  More  recently,  the  tendency 
has  been  to  make  one  or  two  articles  leading  staples  in  certain 
localities,  as  productive  of  more  wealth  than  the  mixed  farming 
of  former  years. 

316.  Some  difference  of  opinion  exists,  among  dairymen, 
in  reference  to  grain  raising,  many  insisting  that  all  the  grain 
needed  should  be  grown  on  the  farm  in  connection  .with  dairy 
farming.  Our  best  dairymen,  however,  do  not  generally  advocate 
the  system,  beyond  what  is  necessitated  from  a  judicious  rotation 
of  crops.  Flour,  therefore,  and  much  of  the  grain  fed  to  cattle, 
are  imported  from  grain  growing  districts.  Meadows  and  pas- 
tures that  need  breaking  up  and  re-seeding  from  time  to  time 
will  be  employed  in  grain  raising;  but  to  break  up  a  good  pas- 
ture or  meadow  that  is  yielding  well,  for  the  purpose  of  "plow 
land,"  or  getting  a  crop  of  grain,  is  believed  to  be  poor  policy. 
Wheat  and  oats,  at  best,  are  not  the  most  profitable  crops  iu 
dairy  districts,  and  can  generally  be  purchased  cheaper  than  raised, 

311.  It  will  be  well  to  have  some  system  of  rotation,  adapted 
to  the  soil  and  farm  under  cultivation,  thus  bringing  every 
part  of  the  farm  into  grass  again,  at  intervals  of  10  or  15  years. 
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If  five  acres  of  sod  be  broken  yearly,  and  five  acres  be  put  down 
to  grass,  ten  acres  will  be  annually  under  the  plow;  which,  for 
one  hundred  acres,  would  give  meadows  of  ten  years'  standing. 
Under  such  a  system  it  will  be  seen,  the  land  could  be  thoroughly 
cultivated  and  enriched,  and  made  to  produce  large  returns 
both  in  grain  and  grass. 
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CHAPTER  III. 

PLOWS  AND  PLOWING. 

"  The  plowman  comes,  behind  his  smoking  team! 
Clear  the  brown  path  to  meet  the  mould-boards'  gleam. 
Matted  and  dense,  the  tangled  tu*f  upheaves, 
Mellow  and  dark  the  ridgy  corn-field  cleaves. 
Through  the  moist  valley,  clogged  with  stubborn  clay, 
The  patient  plowman  breaks  his  destined  way." 

318.  In  Vol.  I.  I  penned  a  Chapter  on  Plows  and  Plowing, 
in  which  the  subject  was  discussed  critically,  or  as  an  art,  and 
the  reader  is  referred  to  that  chapter  for  instructions  in  selecting 
plows — how  to  adjust,  how  to  hold,  how  to  plow  a  field  by 
commencing  in  the  middle  of  it  and  finishing  at  the  outside,  and 
the  technicalities  in  plowing.  But  in  this  chapter  the  subject 
will  be  discussed  scientifically,  or  with  reference  to  its  import- 
ance, and  its  effects  on  the  crops  that  the  soil  produces. 

319.  Plowing  is  a  mechanical  operation,  or,  in  other  words, 
it  is  the  act  of  effecting  a  change  in  the  mechanical  condition  of 
the  soil.  (See  the  difference  between  Mechanical  and  Chemical 
stated,  Paragraph  2,  Chapter  I.)  Plowing,  spading,  harrowing, 
rolling,  and  pulverizing  the  soil  in  any  way,  by  means  of  tools 
and  implements,  is  the  act  of  preparing  it,  mechanically,  for  the 
chemical  changes  and  operations  that  must  occur  in  the  forma- 
tion and  production  of  plants.  A  farmer,  with  his  teams  and 
implements  of  husbandry,  is  required  to  perform  the  mechanical 
part  of  raising  crops,  and  of  making  beef,  mutton,  pork,  and 
wool;  and  nature  performs  the  chemical  part.  And  just  in  pro- 
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portion  to  the  thoroughness  of  the  manner  in  which  the  me- 
chanical part  has  been  performed,  will  nature  perform  the 
chemical  part.  A  farmer  cannot  do  the  chemical  part  of  raising 
crops,  if  he  were  disposed  to  attempt  it.  And  nature  will  not 
perform  the  mechanical  part  of  plowing  and  sowing,  and  reaping 
and  mowing. 

WHY  DO  WE  PLOW  7 

320.  Were  we  to  interrogate  a  thousand  farmers,  "  Why  do 
we  plow  ?"  the  answer  would  probably  be,  "  For  the  purpose  of 
rendering  the  soil  more  mellow  and  porous."     This  is  correct 
as  far  as  it  goes;  but  the  chief  object  is,  to  reduce  the  soil  to 
its  greatest   degree   of  fineness,   or  comminution  of  particles, 
mechanically,  so  that  the  rain,  or  water  applied  by  hand,  may 
readily  change  the  elements  of  fertility  in  the  soil  from  a  solid 
to  a  fluid,  in  which  state  only  those  elements  are  available  as  food 
for  plants  of  any  and  every  kind.  Therefore   by  reducing  the  soil 
very  fine,  by  some  mechanical  operation,  such  as  plowing  its 
solidity  is,  in  a  measure,  overcome  or  destroyed,  and  the  roots  of 
plants  find  little  hindrance  in  ramifying  throughout  the   entire 
mass  that  has  been  broken  up.     And  if  the  roots  and  little 
spongioles  occupy  the  entire  soil,  the  ten  thousand  mouths  of 
these  roots  are  ever  open  to  drink  in  those  substances  which 
will  promote  the  growth  of  the  plant.      Oti  the  contrary,  if  a 
large  proportion  of  the  soil  is  in  the  form  of  lumps,  or  is  turned 
over  in  furrow  slices  of  an  unbroken  mass,  the  soil  is  not  in  the 
best,  or  even  in  good  condition,  to  promote  the  growth  of  these 
plants  that  occupy  it. 

321.  Now  the  idea  is,  in  plowing,  to  use  those  plows  that  will 
break  up  the  solidity  of  the  soil  most  thoroughly  and  effectually. 
Turning  the  soil  upside  down,  as  if  it  were  a  huge  slab  of  earth, 
does  not  accomplish  the  desired  purpose,  as  its  solidity  is  not  de- 
stroyed, except  in  a  very  limited  degree.  Every  observing  farmer 
knows  that  when  calcareous  and  alaminous  soils  are  not  too  wet, 
nor  too  dry,  if  they  are  plowed  with  a  kind  of  plow  that  leaves 
the  furrow  slice  on  its  edge,  the  pulverization  will  be  about  as 
thorough  and  complete  as  it  can  be  made  with  a  common  plow ; 
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whereas  if  such  soil  be  plowed  when  there  is  only  a  little  too 
much  moisture,  or  not  quite  enough,  pulverization  is  only  partially 
effected;  and,  consequently,  it  is  not  possible  that  the  crop 
should  be  as  great  as  it  would  be  had  the  pulverization  been 
more  complete. 

322.  The  following  remarks  from  the  Genesee  Farmer-show 
very  clearly  some  of  the  more  important  reasons  to  which  the 
above  question  refers:    1.  We  plough  to  bury  the  weeds,  grass, 
and  other  vegetation.     2.  We  plow  to  loosen  and  pulverize  the 
land.     All  soils,  but  especially  those  of  a  clayey  nature,  have  a 
tendency  to  consolidate,  and  soon  become  too  firm  and  compact 
for  the  tender,  hair-like  roots  of  young  plants  to  enter.     The  soil 
may  contain  all  the  plant-food  required,  but  if  it  is  so  hard  that 
the  roots  cannot  penetrate,  it  will  be  of  no  avail.  It  is  locked  up. 
Plowing  is  the  key  that  unlocks  the  storehouse.     The  plow  is 
inferior  to  the  spade,  because  it  does  not  break  up  and  pulverize 
the  soil  so  thoroughly.     If  we  had  a  digging  machine  that  could 
be  worked  by  horses  or  steam — as  we  undoubtedly  shall  have 
before  many  years — it  would  soon  supersede  the  plough. 

323.  We  plough  to  let  in  the  sun  and  air.  In  nearly  all  soils 
there  is  a  large  amount  of  inert  organic  matter  which  could  be 
rendered  available  plant-food  by  fermentation  or  decomposition. 
This  is  accelerated  by  the  admission  of  air.     Like  water,  air  will 
penetrate  all  porous  bodies.     Large  lumps  of  sugar  are  long  in 
dissolving,  because  the  water  has  access  only  to  the  outside;  but 
crush  it,  and  let  the  water  get  at  its  particles,  and  they  are  dis- 
solved with  great  rapidity.     So  of  the  soil;  if  it  is  in  lumps  the 
air  cannot  get  at  it;  but  loosen  it,  and  render  it  porous  by  plow- 
ing, harrowing,  rolling,  and  the  air  will  be  brought  in  contact 
with  the  particles  of  organic  matter  and  decompose  them.     It 
will  also  disintegrate  the  inorganic  matter  of  the  soil,  and  render 
more  or  less  of  it  available  as  food  for  plants.     It  must  not  be 
forgotten  that  the  roots  of  plants  need  air,  as  it  contains  ammonia 
and  carbonic  acid;  and  it  is  a  well-known  fact  that  porous  bodies 
will  attract  tliose  gases. 

324.  Most  soils,  also,   contain   substance   which   have  a 
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chemical  affinity  for  ammonia.  Prof.  Way  says:  "  I  find  that 
clay  is  so  greedy  of  ammonia  that,  if  air  charged  with  carbonate 
of  ammonia,  so  as  to  be  highly  pungent,  is  passed  through  a 
tube  filled  with  fragments  of  dry  clay,  every  particle  of  the  gas 
(ammonia)  is  arrested."  Of  course,  the  more  such  soils  are 
stirred  the  more  their  particles  are  exposed  to  the  air,  the  more 
ammonia  can  they  absorb  from  the  atmosphere.  This  power  of 
soils  to  attract  ammonia  from  the  atmosphere  is  one  principal 
cause  of  the  well-known  benefit  of  summer  fallowing. 

325.  We  plough  to  incorporate  manure  with  the  soil.     The 
more  thoroughly  this  is  done  the  better.     The  carbonic  acid 
generated  by  the  decomposition  of  humus  has  a  good  effect  in 
disintegrating  the  mineral  matter  in  the  soil.     The  soil  may  be 
regarded  as  a  stomach,  in  which  the  food  of  plants  is  digested  and 
rendered  assimilable.  It  is  important,  therefore,  that  the  manure 
should  be  well  mixed  with  the  soil.     We  plough  (in  the  fall)  to 
expose  the  soil  to  the  pulverizing  action  of  the  frost  in  winter; 
to  disturb  the  eggs  and  larva  of  insects,  and  expose  them  to  cold. 

THOROUGH  PULVERIZATION  OP  THE  SOIL. 

326.  As  a  general  rule,  farmers  are  not  fully  awake  to  the 
importance  of  having  the  entire  soil  reduced  to  a  fine  powder. 
Hard  lumps  of  earth,  even  when  they  are  full  of  grain-producing 
substances,  are  of  but  little  more  value  in  producing  a  crop  than 
the  same  amount  of  stones.      The  roots  of  plants  cannot  enter 
hard  lumps  of  earth;  and  before  such  lumps  can  be  of  any  real 
benefit  to  plants,  they  must  be  broken  down,  mechanically,  with 
some  implement,  or  be  dissolved  by  rain.  In  order  to  appreciate 
the  importance  of  thorough  pulverization  of  the  soil,  we  need  to 
have  a  little  smattering  of  the  theory  of  "  vegetable  nutrition." 

327.  "  How  do  plants  grow  ?     How  does  the  hard  soil  and 
dry  manure  become  changed  into  plants  of  any  kind  ?"  These  are 
important  questions  which  every  farmer  should  understand  well, 
and  then  he  would  be  able  to  appreciate  the  importance  of  more 
complete  and  thorough  pulverization  of  every  kind  of  soil.     No 
soil  or  manure  can  promote  the  growth  of  a  plant — except  me- 
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chanically — until  after  it  has  been  dissolved  by  rain  or  water 
and  reduced  to  a  liquid.  Dry  earth  or  dry  manure  cannot  enter 
the  roots  of  plants.  Roots  of  grain,  grass,  and  trees  feed  upon 
nothing  but  liquid  or  fluid.  When  we  apply  bonedust  to  plants, 
rainwater  must  first  dissolve  the  little  fragments  of  bone  and 
carry  them  along,  where  they  will  be  taken  up  by  the  thousand 
mouths  in  the  little  roots  of  the  plants.  S  o  with  the  hard  soil 
and  hard  lumps  of  earth ;  they  must  be  reduced  to  a  fine  powder, 
by  some  mechanical  operation,  and  then  the  rain  will  dissolve 
the  fine  particles,  thus  forming  a  fluid,  which  is  the  food  of 
plants.  When  the  soil  is  very  lumpy  the  atmosphere  has  but  a 
small  surface,  comparatively,  to  act  upon;  therefore  plants  grow 
slowly  where  the  entire  soil  is  one  complete  clod  or  is  little  else 
but  lumps. 

PULVERIZATION  OF  HEAVY  SOILS  IMPRACTICABLE  IF  TOO   WET. 

328.  When  there  is  an  excels  of  water  in  heavy  soils,  it  is 
utterly  impracticable  to  reduce  them  to  fine  tilth  with  plows  and 
harrows.  They  may  be  rendered  somewhat  fine  by  cutting  and 
tearing  them  to  pieces;  but  they  cannot  be  pulverized  any  more 
than  one  can  pulverize  a  batch  of  dough.  When  a  heavy  soil  is 
filled  with  water  instead  of  air,  the  more  it  is  plowed  or  har- 
rowed the  more  compact  it  will  ba  when  the  surplus  water  has 
dried  out.  Sandy  soils  may  be  plowed  and  harrowed  in  some 
instances  without  injury  when  they  are  quite  wet;  but  heavy 
soils  must  be  sufficiently  dry  to  crumble  readily  when  worked,  or 
it  will  be  impossible  to  reduce  them  to  that  degree  of  fineness 
which  is  essential  for  the  roots  of  plants  to  spread  through  them. 
If  a  handful  of  heavy  soil,  in  which  there  is  not  an  excess  of 
water,  be  worked  with  the  hands,  it  will  crumble;  but  when  so 
wet  that  it  will  knead  like  dough,  the  more  it  is  worked  the 
harder  it  will  be  when  it  comes  to  dry,  and  the  less  suitable  its 
condition  to  promote  the  growth  of  plants.  When  a  heavy  soil, 
just  dry  enough  to  crumble  well,  is  plowed  with  narrow  furrow 
slices  or  spaded  finely,  it  will  be  about  one-fourth  deeper  than  it 
was  before  it  was  plowed.  On  the  contrary,  if  plowed  when  s<7 
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wet  as  to  knead  and  not  crumble,  it  will  settle  down  at  once  to 
the  same  bulk  or  depth  that  it  had  before  it  was  worked. 

329.  The  first  thing  to  be  done  then  toward  a  thorough 
pulverization  of  heavy  soils  is  to  drain  them.     The  next  is  to 
plow  in  autumn  and  apply  barn-yard  manure;  then,  in  order  to 
increase  the  quantity  of  vegetable  mould,  and  keep  them  light 
and  friable,  to  raise  crops  of  red  clover  or  Indian  corn,  to  be 
plowed  under  when  green. 

THE  PHILOSOPHY  OF  DEEP    PLOWING. 

330.  The  editor  of  the  Agricultural  Review  writes  under  this 
caption:  "  There  was  a  time  when  the  cultivated  soil  was  merely 
scraped,  when  the  ponderous  plow  drawn  by  four  horses  laid  bare 
the  earth  but  a  few  inches  below  the  surface.     But  the  memory 
of  the  '  oldest  inhabitant '  hardly  goes  back  to  that  easy  going 
time,  and  now  manufacturers  successively  out-do  each  other  in 
the  production  of  implements  by  which  the  soil  is  thoroughly  and 
deeply  pulverized.     That  deep  plowing  is  beneficial  to  the  soil 
is  admitted  by  every  intelligent  farmer;  but  the  particular  soil 
most  benefitted  by  it,  and  the  proper  time  for  the  performance 
of  the  operation,  are  subjects  on  which  a  variety  of  opinion  pre- 
vails.    Stiff  clay  soils  are  the  most  benefitted  by  deep  plowing, 
and  the  results  are  still  more  satisfactory  when  the  subsoil  is  of 
the  same  nature  as  the  supersoil.     If  the  farmer  cannot  extend 
the  superficial  area  of  his  farm,  he  can,  at  least,  add  the  cubical 
contents  of  its  productive  portion.     By  thoroughly  breaking  up 
the  subsoil,  it  is  exposed  to  the  action  of  the  air;  the  mineral 
food  of  the  plants  becomes  liberated  from  its  latent  state  and 
made  available,  and  the  sourness,  which  is  a  frequent  property 
of  the  subsoils,  disappears.     In  the  working  of  stiff  soils,  the 
labor  expended  in  pulverizing  will  be  highly  productive;  but  care 
should  be  taken  that  the  quantity  of  subsoil  brought  to  the  sur- 
face is  not  greater  than  a  winter's  frost  is  sufficient  thoroughly  to 
disintegrate.     If  the  land  has  been  recently  drained,  and  the 
underlying  soil   exhibits  a  bluish  tint,  not  more  than  one  and  a 
half  inches  should  be  turned  over  on  the  surface  soil.     If  too 
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large  a  quantity  of  the  infertile  subsoil  be  brought  up,  the  fertil- 
ity of  the  land  may  be  seriously  impaired  for  several  years.  The 
remedy  in  this  case  is  the  repeated  and  careful  tillage  of  the  sur- 
face soil,  and  the  abundant  application  of  manure.  If,  however, 
the  subsoil  be  merely  broken  up  by  the  subsoil  plow  or  spade, 
and  not  brought  in  quantity  to  the  surface,  the  pulverization  may 
be  advantageously  made  to  extend  to  a  much  greater  depth,  and 
small  portions  may  from  time  to  time  be  brought  to  the  surface 
in  the  course  of  tillage.  Deep  cultivation  is  inapplicable  in  the 
case  of  sandy  soils,  except  when  they  rest  upon  a  stiff  subsoil, 
which,  however,  is  rarely  the  case.  If  there  be  simply  a  thin 
strata  of  stiff  clay  beneath  the  sandy  soil,  it  should  not  always 
be  broken  through,  as  it  may  prevent  the  moisture  passing  a.vay 
too  rapidly  as  drainage.  When  friable  soil  rests  on  chalk,  gravel 
or  sand,  deep  plowing  should  not  be  performed;  neither  is  the 
operation  desirable,  but  the  reverse  is  the  case  on  any  kind  of 
highly  manured  land.  We  have  often  known  the  manure  to  be 
plowed  in  so  deeply  that  its'  decomposition  took  place  only  after 
the  lapse  of  several  years.  Manure,  to  be  efficient,  must  be  as 
close  to  the  surface  as  possible,  in  order  that  atmospheric  influ- 
ences may  decompose  it  speedily,  and  that  the  nourishment 
afforded  by  it  may  be  within  easy  access  of  the  rootlets  of  tho 
plants.  The  proper  season  for  deep-  plowing  is  in  the  autumn, 
in  order  that  the  soil  may  be  exposed  to  the  winter's  frosts  and 
rains — those  potent  agents  by  which  the  dormant  elements  of 
fertility  are  set  free  and  made  available  for  the  summer's  crop." 

DEEP  VS.   SHALLOW  CULTIVATION. 

331.  A  few  years  since  an  eminent  farmer  penned  the  fol- 
lowing thoughts,  with  reference  to  plowing  in  Europe  and 
America  :  "  I  am  sorry  to  be  obliged  to  state,  that  in  my 
opiuion,  formed  from  observation,  four  inches  (solid)  is  still  tha 
full  average  depth  of  the  agricultural  pie-crust  in  which  plants 
are  to  grow  whose  roots  would,  if  permitted,  descend  many  feet." 
We  question  if  the  "  agricultural  pie-crust"  of  Canada  is  any 
deeper  on  the  average,  and  though  it  yields  a  large  supply  of 
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food  for  man  and  beast,  let  it  uot  be  forgotten  that  there  is 
something  below  the  crust,  which  is  capable  of  adding  immensely 
to  that  supply.  In  point  of  fact,  nearly  every  farmer  in  the  coun- 
try has  a  second  farm,  of  the  possession  of  which  he  lives  in  total 
ignorance — a  new  farm  under  the  old  one.  Farms  not  only  lie 
side  by  side,  but  in  layers,  and  if  the  rage  for  broad  acres  could 
be  displaced  for  deep  acres,  the  amount  of  soil  under  cultivation 
might  soon  be  doubled. 

332.  The  objects  of  plowing  are  chiefly  these:  to  pulverize 
the  soil  so  that  the  air  can  get  into  it,  and  the  roots  of  plants  find 
their  way  through  it;  to  mingle  the  different  portions  of  it  as 
thoroughly  as  possible;  to  cover  manures;  to  kill  weeds,  and  to 
keep  the  surface  open  and  fresh.     By  bringing  fresh  portions  of 
earth  to  the  surface,  moisture  is  attracted  from  the  air,  and  along 
with  moisture  various  fertilizing  gases  are  absorbed.     By  keep- 
ing the  pores  of  the  land,  so  to  speak,  open,  this  process  goes  on 
more  thoroughly  than  it  can  do  if  the  surface  is  suffered  to  grow 
hard  and  stiff.     Deep  plowing  extends  these  benefits  to  a  greater 
depth.     It  opens  a  larger  proportion  of  the  soil  to  the  beneficial 
action  of  air  and  moisture,  and  furnishes  a  more  roomy  bed  for 
plant  roots,  and  a  more  capacious  store-house  for  plant-food.     It 
has,  to  some  extent,  the  same  effect  as  draining.     It  carries  off 
more  or  less  of  the  surface  water,  warms  the  soil,  and  renders  it 
more  easy  of  cultivation.     Land  thus  tilled  is  not  so  soon  ex- 
hausted.    The  roots  of  grain,  by  penetrating  farther,  take  firmer 
hold,  and  the  stocks  are  less  liable  to  give  way  and  lodge. 

333.  It  also  saves  labor.     It  is  less  work  to  raise  thirty 
bushels  of  wheat  from  one  acre  than  from  two  or  three,  to  say 
nothing  of  the  zest  and  pleasure  connected  with  getting  a  large 
instead  of  a  small  yield.     I)eep  culture  is  especially  important  in 
the  growth  of  root  crops.     Those  who  have  only  a  four  inch 
"  pie-crust"  to  operate  upon,  have  little  idea  of  the  size  to  which 
turnips,  mangolds,  carrots,  &c.,  will  attain  when  they  have  am- 
ple range  in  a  rich  soil.     Rev.  Mr.  SMITH,  of  Lois  Weedon,  one 
of  the  most  noted  agriculturists  of  the  present  day,  gets  his  rows 
of  Swedes  to  "shake  hands"  by  their  leaves  at  Jive  feet  intervals. 
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He  plows  back  all  his  top-soil,  and  having  thus  laid  bare  the 
poor  subsoil,  puts  manure  into  it  until  topsoil  and  subsoil  are  alike 
rich.  Dr.  DIXON,  of  Rivenhall,  once  pulled  up  a  parsnip  with 
a  vertical  root  thirteen  feet  six  inches  long,  besides  a  further 
piece  left  by  its  breaking  off.  This  was  in  a  bank  of  earth 
twenty  feet  deep,  that  fell  over  loosely  when  excavated.  The 
roots  of  strawberry  plants,  grapo-vines,  etc ,  have  been  known  to 
descend  several  feet  in  search  of  food  and  moisture.  The  exposure 
of  a  cold,  barren  subsoil  to  the  action  of  the  atmosphere  without 
the  addition  of  manure,  will,  in  due  time,  render  it  capable  of  pro- 
ducing a  crop.  How  great,  then,  must  be  the  advantage  of  both 
Loosening  it  up  and  dressing  it  liberally  with  dung. 

334.  Gardeners  understand   this.     A  four -inch  "pic-cnist" 
will  not  raise  choice  vegetables.     Hence  the  land  is  trenched  to 
the  depth  of  a  couple  of  feet,  or  at  least  double-spaded,  and 
manure  worked  in  at  a  rate  that  seems  almost  wasteful,  yet  it  is 
the  very  best  economy  of  land,  labor  and  money.     Why  should 
not  the  farm  be  as  deeply  tilled  as  the  garden  ?     The  reply  pro- 
bably is,  because  of  the  expense.     The  objection  would  lie  if  we 
were  confined  to  slow  hand  labov  with  the  spade.     But  the  same . 
result  can  be  attained  by  the  use  of  team  and  plow.     These  are 
inadmissible  to  gardens  because  of  the  limited  space  for  turning 
and  working,  and  also  because  there  are  trees,  plants,  walks,  etc., 
that  would  be  injured  by  this  mode  of  culture.     But  in  the  open 
field,  team  and  plow  can  get  down  as  deeply  as  the  spade.     There 
are  two  modes  by  which  greater  depth  ot  tillage  can  be  attained. 
One  is  by  deeper  plowing  with  aji  ordinary  surface  plow,  and  the 
other  by  the  use  of  the  subsoil  plow.     The  surface  plow  driven 
deeper  down,  throws  in  the  furrow  made  by  the  other,  and  simply 
tears  up  and  loosens  the  hard-pan.     It  stirs  and  mixes  up  what 
is  under  the  pie-crust." 

335.  The  change  from  shallow  to  deep  plowing  must  be  made 
gradually  when  it  is   accomplished  with  the  common  plow,  put 
in  more  deeply,  and  manure  sufficient  to  enrich  what  is  thrown 
up  from  beneath  must  be  applied.     An  inch  at  a  time  may  be 
taken  until  by  successive  deepenings  the  plow  can  be  driven  to 
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the  depth  of  niuo  or  ten  inches.  The  subsoil  plow — aa  imple- 
ment almost  unknown  in  this  country — will  effect  gradual  deep- 
ening of  the  soil  without  throwing  the  broken  hard  pan  to  the 
surface.  By  loosening  the  subsoil  so  that  the  air  can  penetrate 
it,  it  will  soon  improve  and  be  assimilated  to  the  topsoil.  S  tronger 
implements  and  heavier  teams  will  be  needed  for  the  deeper  cul- 
tivation we  are  urging;  but  the  results  in  heavier  crops  will  soon 
justify  and  reward  the  outlay. 

PULVERIZING  AGENTS. 

336.  The  plow,  the  harrow,  cultivator,  roller,  clod  crusher, 
hoes,  and  all  other  implements,  never  impart  any  fertility  to  soils, 
nor  take  any  from  them.     They  are  only  a  means  for  accomplish- 
ing an  end.     Z.   A.  LELAND  writes  on  this  subject:  "  Much,  in 
farming,   depends  on  pulverization.     By  pulverization  I  do  not 
mean  stirring  with  the  plow,  drag,  &c.,  for  that  does  not  reduce 
the  particles  of  the  soil.     I  know  of  but  two  effective  agents  for 
that  purpose — the  frost  and  fermentation  by  fresh  manures.     Tho 
frost  will  reduce  the  lime  and  clay  gravel,  and  pulverize  the  earth. 
Hard  freezing  will  improve  the  land,  although  it  may  injure  the 
winter  crop.     Then,  by  applying  fresh  or  coarse  manure,  and 
plowing  the  same  deep  under,  make  the  corn-field  the  compost 
bed;  stir  it  during  the  summer  on  the  surface,  but  by  no  means 
mix  it  up  with  the  manure  for  the  first  year.     The  gas  rising  will 
make  the  laud  mellow  and  porous  if  not  pulverized,  so  that  it 
will  remain  an  absorbing  soil  for  many  years,  and  stand  the 
drought  well.     I  have  found  the  decided  effect  the  eighth  year." 

337.  Whether  the  growth  of  vegetation  depends  more  upon 
absorption  or  evaporation  is  not  easily  answered;  yet  no  doubt 
a  free  friendly  commerce  between  the  earth  and  atmosphere  is 
generally  useful,  although,  at  certain  times,  a  prohibitory  duty  by 
way  of  mulching  may  benefit  the  plants.     The  practical  point  we 
arrive  at  is,  finally,  how  to  render  slightly  absorbent  soil  more 
absorbent.     The  answer  is,  1st,  by -increasing  its  own  depth  and 
fineness;  and  2d,   by  incorporating  with  it  a  highly  absorbent 
material.     Tillage  answers  the  first  indication.     Stirring  the  soil, 
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breaking  the  crust,  relieving  the  compactness  into  which  it 
naturally  passes  when  left  at  rest,  are  obviously  indirect  means  of 
feeding  the  plant.  Green  manuring,  dressing  with  swamp  muck 
and  composts,  which  contain  much  vegetable  matter  in  the  state 
of  humus,  are  the  most  effectual  amendments  to  the  soil,  and  are 
applicable  to  all  soils,  whatever  be  their  character  or  situation. 
By  the  liberal  use  of  a  compost  of  stable  manure  with  swamp 
muck,  effects  have  been  produced  in  Connecticut  which  are  almost 
miraculous.  I  have  seen  a  field,  that  originally  was  part  of  a 
plain,  covered  with  a  coarse  gravelly  sand,  gray,  hot  and  hungry, 
in  two  years  converted  into  a  dark,  rich,  moist  soil,  on  which 
luxuriant  crops  stood  and  matured  in  seasons  so  adverse  that  the 
adjoining  fields  were  completely  dried  up. 

HOW  TO  DO  DIFFERENT  KINDS  OP  PLOWING. 

338.  A  portion  of  the  following  paragraphs  were  penned  by 
the  writer  for  the  American  Agriculturist,  and  some  of  the  il- 
lustrations were  prepared  by  an  artist  under  his  supervision,  and 
others  were  obtained  of  Ames'  Plow  Company,  Boston,  Mass. 
There  are  four  ways  of  plowing  sod  ground  in  common  use,  known 
as  "  lapped  furrow  slices,  flat  furrow  slices,  trenching,  and  round 
furrow  slices."  The  two  first  are  performed  with  the  common  plow, 
while  the  second  may  be  done  with  the  common  or  double  plow, 
and  the  third  is  accomplished  exclusively  with  the  MICHIGAN  sod 
plow,  or  with  one  similar  to  the  cylinder  plow,  an  illustration  of 
which  is  given  on  a  subsequent  page. 

HOW  TO  PLOW  WITH  LAPPFD   FURROW   SLICES. 

339.  This  operation  is  illustrated  by  figure  1,  in   which  the 
slice  is  shown  as  it  would  appear  if  the  plow  were  withdrawn 
from  the  furrow,  slices  being  about  12  inches  wide,  7  deep,  and 
lapping  about  3  inches.     The  illustration  shows  the  third  slice 
in  the  process  of  turning.     To  turn  lapped  furrow  slices,  if  the 
team  be  horses,  adjust  the»traces  so  that  the  whifile-trees  will 
jiust  clear  their  heels  when  the  team  is  turning  round.     Change 
the  land  pin,  dial  clevis,  or  the  index  of  the  hind  end  of  the  plow 
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beam,  whichever  may  be  attached,  until  the  plow  will  ran  level 
and  true  directly  after  the  team.  The  first  furrow  will  necessarily 
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be  turned  flat.  In  turning  the  second,  drive  the  team  close  to 
tlie  last  furrow  slice  and  lean  the  plow  handles  to  the  left  until 
the  furrow  slice  will  just  lap  a  little,  say  not  more  than  an  inch 
on  the  one  turned  first.  If  the  double  whifflotree  or  "  evener" 
be  more  than  thirty-two  inches  from  tlie  middle  to  the  point 
where  the  single  whiffletrees  are  attached  to  it,  it  will  be  better 
to  shorten  it,  as  it  is  impossible  to  make  some  plows  run  right 
by  adjusting  the  clevis,  if  the  double  whiffletree  is  a  little  too 
long.  When  the  double  whiffletree  or  ox  yoke  is  too  long,  and 
the  plow  is  adjusted  to  cut  a  furrow  slice  eleven  or  twelve  inches 
wide,  it  must  move  more  or  less  sidewise,  which  makes  it  hold 
harder  or  draw  harder. 

340.  After  one  round  has  been  plowed,  the  plow  must  bo 
adjusted  very  gradually  to  cut  a  little  wider  or  narrower,  deeper 
or  more  shallow,  as  may  be  required  to  lap  the  last  furrow  >l'cj 
about  three  inches  on  the  other.  The  plow  should  always  be  held 
as  erect  as  practicable.  If  the  furrow  slice  be  left  standing  too 
much  on  its  lower  edge,  the  plow  must  be  adjusted  to  run  more 
shallow  until  it  will  turn  the  slice  just  right,  or  it  must  be  made 
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to  cut  a  wider  slice  and  of  the  fame  depth,  in  order  to  turn  well. 
The  form  of  the  plow  will  always  determine  which  of  these  ways 
may  be  adopted.  If  the  mould-board  be  of  such  a  form  as  is  not 
calculated  for  turning  deep  furrows,  the  plow  must  be  adjusted  to 
run  more  shallow,  and  to  cut  narrower,  until  it  will  turn  the  slices 
in  the  desired  position.  It  is  afways  essential,  when  plowing  sod 
ground,  either  with  lapped  or  flat  furrow  slices,  to  have  the  plow 
cut  a  certfii  i  depth  and  width  in  order  to  turn  well,  which  must 
be  determined  by  the  form  of  the  mould  board.  The  most  de- 
sirable form  of  a  plow  for  turning  lapped  furrow  slices  is  wide 
at  the  base,  and  proportionately  narrow  at  the  top  of  the  mould 
board,  with  a  sharp  coulter,  a  broad  and  sharp  wing  on  the 
point,  for  cutting  the  furrow  slices  entirely  loose. 

341.  F.  HOLBROOK  says:  "  This  is  a  style  of  plowing  much 
practised  in  Great  Britain,  and  in  some  sections  of  our  country 
where  the  soil  is  a  stiff  clay.     As  the  cut  shows,  there  is  a  little 
air  space  or  drain  under  each  furrow  slice,  and  the  projecting 
angles  of  the  surface  of  the  plowed  land  present  the  stiff  clay  soil 
favorably  to  the  action  of  the  harrow  or  other  surface-working 
instrument,  for  the  raising  of  a  fine  tilth  or  mellow  seed-bed.    To 
execute  this  mode  of  plowing  in  a  perfect  style,  the  furrow  slices 
must  not  be  cut  more  than  one-third  wider  than  they  are  deep, 
for  if  they  are  they  will  not  stand  at  a  stoep  enough  inclination, 
or  rather  at  an  angle  of  forty-five  degrees,  which  is  the  best  in- 
clination.    The  usual  proportions  of  furrow  slice  among  finished 
plowmen  are  about  6  by  9  and   7  by  10  inches.     For   a  new 
country,  where  the  land  has  not  yet  become   cleared  of  obstruc- 
tions, nor  its  surface  much  smoothed,  this  is  a  difficult  style  of 
plowing  to  execute  well;  and,  indeed,  it  is  better  adapted  to  an 
old  than  a  new  country.     For  plowing  more  than  seven  inches 
deep,  the  sod  and  subsoil  style  of  plowing  is  preferable,  even  in 
clay  land,  being  easier  of  good  execution,  lighter  in  draught,  and 
requiring  leoS  width  of  slice  than  even  the  lapped  style,  and 
therefore  making  a  finer  tilth  of  the  clay." 

342.  I  have  always  found  in  plowing  sod  with  a  common 
plow  and  lapped  farrow  slices  that  the  plowing  could  be  done  a 
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little  better  to  have  the  wing  of  the  share  so  narrow  that  it 
would  not  cut  off  the  slice  by  about  two  inches.  This  two  inches 
tends  to  keep  the  slice  from  being  crowded  so  far  into  the  previous 
furrow  that  it  would  not  turn  well.  I  find  there  is  not  a  little 
difficulty,  after  all  that  has  been  penned,  in  giving  suitable  di- 
rections for  a  beginner  to  enable  him  to  plow  well,  without 
several  years  of  practice.  It  would  be  less  difficult  to  handle  the 
plow  than  the  pen  in  this  matter.  A  man  needs  to  practise 
several  years  before  he  can  be  called  a  good  plowman. 

PLOWING  WITH  A  DOUBLE  PLOW- 

343.  Plows  with  which  work  resembling  the  accompanying 
illustration  is  done,  are  familiarly  known  as  Michigan  or  Double 
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Plows.  They  include  all  those  plows  which  hare  a  small  plow 
attached  to  the  beam  in  front  of  a  large  one,  and  are  or  should 
be  used  only  in  deep  soil.  The  engravings  illustrate  the  working 
of  these  plows  when  cutting  a  slice  about  as  deep  as  wide.  The 
little  plow  or  skim,  as  it  is  appropriately  termed,  cuts  a  slice  of 
turf  about  half  the  width  of  the  furrow  and  turns  it  over  flat 
Jaying  two  grass  sides  together  as  in  C.  Then  the  large  plow 
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attached  to  the  same  beam  follows,  turning  this  double  section  of 
sod  nearly  in  the  bottom  of  the  previous  furrow,  dropping  it 
nearly  on  the  edge,  as  shown  at  D,  and  covering  it  with  pulver- 
ized soil  E,  several  inches  deep.  When  a  proportionally  wider 
furrow  is  plowed,  the  same  effect  takes  place,  but  with  less  re- 
gularity. If,  however,  the  slice  cut  is  so  narrow  that  the  skim 
slice  is  turned  off  into  the  furrow  F,  then  the  sod  is  buried  flat 
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in  the  bottom  of  the  furrow.  Thus  used,  these  plows  are  very 
useful  in  a  sort  of  trench-plowing,  where  it  is  desirable  to  bury 
the  top  soil,  or  a  dressing  of  manure,  12  inches  or  more  beneath 
the  surface.  The  top  of  the  soil  may  be  quite  deeply  and  tho- 
roughly woiked  without  stirring  the  cods  or  manure. 

HOW  TO   TURN  FLAT  FUKUOW  SLICES. 

844.  The  "  flat  furrow  slice"  involves  a  complete  inversion  of 
the  sod,  as  shown  in  the  next  figure,  which  is  particularly  desirable 
on  light  loamy  soils.  For  turning  flat  furrow  slices,  the  plow 
should  be  adjusted  as  for  any  other  plowing,  except  the  coulter 
should  be  set  so  as  to  cut  under  a  little  instead  of  straight  down; 
and  the  clevis  must  be  set  so  that  the  plow  wiil  cut  not  quite  wide 
enough  when  the  handles  are  held  erect.  In  plowing,  the  handles 
must  be  inclined  more  or  less  to  the  right.  A  plow  having  a  nar- 
row base  and  broad  at  the  top  of  the  mould  board  is  desirable. 
The  width  of  the  furrow  slices  must,  be  greater  in  proportion  to 
the  depth,  especially  when  turned  with  certain  plows.  With 
gome  plows  it  is  quite  difficult  to  turn  a  flat  furrow,  while  with 
others,  either  flat  or  hipped  slices  may  be  turned  as  described. 
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When  a  plow  runs  seven  of  eight  inches  deep  in  order  to  turn 
the  slices  flat,  it  must  cut  from  fourteen  to  sixteen  inches  wide. 


FLAT  FUKROW  SLICES. 


A  skillful  plowman  will  soo:i  learn  how  to  a  ljust  to  turn  a  flat 
slice.  But  where  it  is  desirable  to  plow  much  land  with  flat 
furrow  slices,  a  plow  should  1)3  obtained  that  is  better  adapted  to 
turning  flat  than  lapped  furrows. 

345.  F.  HoLBRook  writes  on  the  subject  of  turning  flat  fur- 
row slices:  "  For  the  breaking  up  of  bushy,  rooty,  or  uneven 
pastures,  or  any  other  grass  land,  when  there  are  too  many  ob- 
structions, or  the  surface  is  too  rough,  or  the  sod  is  too  stiff 
and  rooty  with  wild  or  swamp  grasses  for  the  safe  and  effective 
use  of  the  double  plow,  the  single  or  flat-furrowed  greensward 
plowing  is  the  better  style.  The  accompanying  cut  shows  at  a 
glance  the  proper  flexure  and  movement  of  the  greensward  flat- 
furrow  slice.  For  perlect  plowing,  with  the  lightest  practicable 
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draft  upon  the  team,  the  furrow  slice  should  have  an  exact  ma- 
thematical curvature  and  equality  of  twist  throughout  its  entire 
passage  over — as  is  represented  in  the  cut.  It  should  be  the  ef- 
fort and  pride  of  the  plowman  to  be  able  to  adjust  his  line  of 
draft,  or  his  hitch  to  the  plow,  so  as  to  have  it  meet  the  pe- 
culiarities of  the  movement  of  the  team — no  two  teams  hardly 
ever  drawing  a  plow  exactly  alike — so  taat  his  plow  will  readily 
take  the  precise  right  depth  and  width  of  the  furrow,  and  hold 
easily  in  it,  and  so  that  he  can  perfectly  and  instantly  control  or 
vary  the  bias  of  the  plow,  to  meet  the  peculiar  lay  of  the  land 
anywhere,  and  bring  the  furrow  slice  over  handsomely  into  its 
place,  and  preserve  the  perfection  of  his  furrows.  These  little 
tricks  and  arts  of  the  true  plowman's  trade  should  be  learned  by 
every  one  who  pretends  to  hold  a  broak-up  plow ;  r,iid  surely  no 
good  fanner  can  consider  them  beneath  his  attainment.  For 
your  rough  or  unsubdued  sod  land,  you  will  do  well  to  plow  the 
flat  sod  furrow,  using  a  plow  of  sumciant  strength  and  capacity 
for  a  team  of  four  horses  or  oxen,  when  required,  and  carrying  a 
depth  of  furrow  8  to  10  inches  in  good  style. 

TRENCH  PLOWING. 

346.  Trench  plowing  is  frequently  spoken  of  as  subsoiling, 
and  vice  versa.     But  trench  plowing  is  not  subsoiling  ;  neither  is 
subsoiling  trench  plowing.    Many  farmers,  when  they  have  plowed 
deep,  turning  up  a  few  inches  of  the  subsoil,  hare  supposed  they 
were  subsoiling.     The  accompanying  illustration  will   furnish  a 
very  correct  idea  of  trench  plowing.     A  thin  sod  is  removed  by 
a  skim  plow  forward  of  the  main  plow  on  the  same  beam,  and 
laid  up  side  down  in  the  bottom  of  the  furrow;   while  the  soil 
ten  or  more  inches  below  the  surface  is  turned  up  to  the  light  of 
the  sun  and  the  influence  of  the  atmosphere.     (See  Subsoiling 
Defined,  paragraph  394.) 

347.  Maoris  Rural  New  Yorker  says,  on  this  subject:  "  Ex- 
perienced farmers  often  assert  that  they  have  tried  subsoiling 
land,  and  instead  of  good  effects  following,  the  result  seemed  to 
indicate  an  injury.     Not   long  since  a  farmer  was  detailing  his 
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experience,  and  asserted  his  disbelief  in  the  good  effects  of  subsoil 
plowing  in  very  emphatic  terms.     He  had  tried  it,  and  his  crop 


TEENCH  PLOWING. 


had  failed  the  season  following  every  experiment.  He  was 
astonished  when  we  told  him  we  did  not  believe  he  had  ever 
used  a  subsoil  plow  in  his  life;  he  was  slightly  indignant.  Did 
we  believe  he  would  lie  about  it  ?  No,  but  he  evidently  did  not 
know  the  difference  between  subsoil  and  trench  plowing.  We 
explained  to  him  the  difference,  and  he  seemed  satisfied  that  he 
knew  much  less  about  subsoil  plowing  than  he  thought  he  did. 

348  This  subject  has  been  frequently  brought  to  our  notice; 
and,  recently,  we  have  had  repeated  inquiries  as  to  the  relative 
benefits  of  trench  and  subsoil  plowing.  We  propose  to  indicate 
eome  of  the  advantages  to  be  derived  from  each,  and  compare 
their  effect  upon  soils  and  crops  respectively. 

349.   Trench  'plowing  is  deep  plowing,  and  turning  the  subsoil 
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on  the  surface.  It  matters  little  what  the  character  of  the  soil 
may  be,  (excepting  light  sandy  soils,  always,)  trench  plowing 
ought  always  to  be  done  in  the  fall — especially  if  the  stratum 
of  soil  is  to  be  turned  to  the  surface  that  has  never  been  disturbed 
before.  For  one  of  the  great  benefits  derived  from  trench  plow- 
ing is  that  resulting  from  the  exposure  of  new  soil  to  the  in- 
fluences of  frost,  light  and  heat,  thus  preparing  it  for  the  work 
of  germination  and  production.  It  is  more  rarely  the  case  that 
trench  plowing  in  the  spring  results  in  an  immediate  increase  of 
the  crop.  It  is  only  on  old  and  worn  and  very  light  soils  that 
good  effects  follow  spring  trenching — we  mean  immediate  effects. 
Where  trench  plowing  is  practised  in  the  spring,  the  farmer  should 
by  no  means  be  too  ambitious  to  plow  deep.  If  he  has  been 
plowing  four,  six  or  eight  inches,  he  should  by  no  means  spasmod- 
ically double  the  depth  because  he  has  a  new  notion  and  a  new 
plow.  The  depth  should  be  gradually  increased,  if  the  subsoil  is  to 
be  turned  to  the  surface.  Two  inches  deeper  each  year  is  enough, 
and  sometimes  more  than  enough  with  the  trench  plow  in  spring. 
Then  the  soil  thus  thrown  to  the  surface  should  be  thoroughly 
incorporated  or  mixed  with  the  soil  that  has  been  exposed  previous 
years.  Trench  plowing  is  beneficial  to  light  soils  underlaid  with  clay 
— to  soils  containing  a  large  proportion  of  humus— to  old  worn  soils 
that  have  been  plovVed,  cropped  and  manured  for  a  series  of  years. 
But  trench  plowing  should  be  done,  on  stiff  ;  oils  especially,  iu 
the  fall;  on  light  sandy  soils  it  is  better  done  in  the  spring." 

BENEFITS  OP   TRENCH    PLOWING. 

350.  The  necessity  of  trench  plowing  has  been  frequently 
adverted  to,  for  the  purpose  of  bringing  the  phosphates  to  the 
surface.     In  loosening  the  soil,  the  minerals  settle  down  on  the 
hard-pan,  and  their  beneficial  effects  are  lost.     By  trench  plow- 
ing, they  are  again  brought  to  the  surface,  and  rendered  available 
for  plants. 

351.  Another  benefit  of  trenching  is,  that  it  brings  the  ]  ro- 
toxide  of  iron,  which  is  poisonous  to  plants,  to  the  surface,  and 
exposes  it  to  the  action  of  the  oxygen  in  the  atmosphere,  by 
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which  it  becomes  oxygenated,  or  peroxide  of  iron,  and  is  benefi- 
cial. Earths  only  become  fertile  after  having  become  oxygenated 
or  oxydized  by  exposure  to  the  atmosphere  for  a  considerable 
length  of  time. 

352.  Trenching,  then,  though  ultimately  beneficial  in  creat- 
ing a  greater  depth  of  arable  soil,  at  first  lessens  the  fertility  of 
the  ground  in  spite  of  manures.     It  must  be  exposed  to  the 
action  of  the  atmosphere  for  a  while  before  its  beneficial  effects 
are  seen.     It  is  only  after  the  subsoil  stratum,  and  the  minerals 
in  it  are  charged  with  oxygen  from  the  atmosphere,  that  its  be- 
neficial effects  are  realized.     In  deciding  as  to  the  propriety  of 
subsoiling,  the  nature  of  the  ground  must  be  taken  into  consid- 
eration.    Unless  the  subsoil  is  loose  and  porous,  so  that  the 
water  can  easily  pass  off,  or  the  land  is  previously  well  drained, 
su'osoiling  is  not  to  be  recommended.    But  loosening  a  part  of  the 
subsoil,  while  the  underlayer  is  a  stiff,  adhesive  clay,  is  injurious 
rather  than  beneficial.     Until  there  is  some  way  for  the  escapo 
of  the  water,  the  larger  the  amount  of  surface  loosened  the  greater 
the  space  for  holding  water. 

353.  If  ground  is  properly  drained,  or  the  subsoil  is  suf- 
ficiently loose  to  allow  the  water  to  percolate  down  through  it, 
the  effect  of  subsoiling  is  remark  ible.     An  English  agriculturist 
says  that  a  crop,  after  draining  and  subsoiling,  "  was  four  times 
the  quantity  in  weight  ever  produced  in  the  same  field  at  any 
previous  time."     Another  English    farmer  says  :  "  When  land 
nas  been  thoroughly  drained,  deeply  wrought,  and  well  manured, 
the  most  promising  sterile  soil  becomes  a  deep,  rich  loam,  rivaling 
in  fertility  the  best  natural  land  in  the  country;  and  from  being 
fitted  for  raising  only  scanty  crops  of  common  oats,  will  bear  good 
crops  of  from  32  to  48  bushels  of  wheat  per  statute  acre."     The 
same  fanner  says  when  he  commenced  operations  on  his  farm,  he 
"  had  not  more  than  from  four  to  four  and  a  half  inches  of  sur- 
face soil;  but  having  applied  the  system  of  thorough  draining  to 
it,  and  used  the  subsoil  plow,  he  can   now  turn  up  more  than 
sixteen  inches  of  good  soil." 

354.  But,  as  before  remarked,  these  effects  are  not  to  bo 
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expected  from  a  strong,  adhesive  clay  soil;  this  cannot  be  per- 
manently improved  by  subsoiling.  The  first  operation  on  such 
laud  should  be  thorough  draining,  and  then  pulverizing  by  plow- 
ing in  unrotted  manure,  clover,  or  buckwheat  when  in  bloom. 
Such  soils  may  be  thus  prepared  for  subsoiling. 

SOD  AND  SUBSOIL    PLOWING. 

355.  The  preceding  illustration  represents  the  manner  of 
turning  the  sod  and  furrow  slices  when  a  very  narrow  slice  is 
cut  with  a  Michigan  Sod  Plow.  F.  HOLBROOK  and  some  other 
writers  denominate  it  sod  and  subsoil  plowing.  He  says:  "  This 
kind  of  plowing  requires  two  plows  upon  one  beam.  The  for- 
ward or  skim  plow  should  take  a  depth  of  not  more  than  two  or 
three  inches,  dropping  the  sod  accurately  into  the  channel,  grass 
side  down;  and  the  rear  plow  should  lift  the  remaining  depth  or 
under  soil,  raising  it  high,  and  laying  it  handsomely  over  the  sod 
or  skim  furrow  slice,  and  well  matched  up  to  the  previous  furrow, 
breaking  the  soil  well  in  the  act,  and  leaving  a  clean  channel 
behind  for  the  reception  of  the  next  furrow  slices.  When  a  well- 
constructed  plow  for  this  kind  of  work  is  accurately  adjusted  as 
to  the  line  of  draught,  and  held  so  as  to  cut  a  uniform  width  and 
depth,  and  turn  up  the  rear  furrow  slice  to  meet  fully  the  pre- 
ceding one,  as  represented  in  the  cut,  the  upturned  soil  is  laid 
over  in  a  remarkably  light  pulverized  condition,  making  a  very 
level  and  finely  cracked  and  open  seed-bed  or  tilth,  superior  to 
what  can  be  done  with  any  other  implement  yet  introduced,  and 
indeed  superior  to  what  the  most  accomplished  spadesman  could 
do  in  grass  land  by  hand  labor.  For  the  deep  breaking  up  of  sod 
land  I  would  recommend  the  sod  and  subsoil  style  of  plowing,  on 
all  such  as  are  free  enough  of  obstructions,  and  have  sufficient 
regularity  of  surface  to  admit  of  the  use  of  a  double  plow.  Deep 
plowing  is  done  with  lighter  draft  to  the  team  by  this  mode  than 
by  any  other,  because  you  can  plow  quite  a  narrow  furrow  in  pro- 
portion to  depth — say  ten  inches  deep,  by  eleven  or  twelve  inches 
wide — while  by  other  modes  you  would  be  obliged  to  carry  at 
least  from  a  third  to  a  half  more  width  than  depth  to  turn  the 
furrow  surely. 
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The  cut  of  the  double  plow  accompanying  this  paragraph  is 
manufactured  by  the  Ames'  Plow  Company,  Boston,  Mass.     It 


MICHIGAN  SOD  AND  SUBSOIL  PLOW. 


is  used  for  the  most  part  in  fall  plowing,  as  represented  by  illus- 
trations, (Paragraph  343.)  The  most  important  suggestions  in 
using  this  plow  is  to  set  the  small  one  about  one  fourth  of  an 
inch  more  to  land  than  the  large  plow  cuts;  and  run  the  small 
one  not  less  than  two  inches  deep.  When  it  cuts  a  very  thin 
slice,  it  increases  the  draught  very  much ;  because  it  runs  directly 
among  the  roots  of  grass.  When  the  point  runs  below  them, 
the  draught  is  lighter.  The  forward  mould-board  is  connected 
with  the  beam,  and  its  depth  of  furrow  is  adjusted  as  follows: 
A  substantial  iron  flange  is  fastened  to  the  under  side  of  the 
plow-beam  by  two  bolts  passing  up  through  the  flange  and  the 
beam,  and  made  tight  on  top  by  nuts  and  screws;  the  flange  has 
two  rows  of  slots  in  it  to  receive  the  bolts  from  the  landside  of 
the  forward  plow,  and  the  plow  is  made  fast  to  the  flange  by  bolts 
and  nuts.  By  means  of  the  slots  in  the  flange,  the  forward  plow 
may  be  raised  or  lowered,  according  to  the  depth  of  plowing  de- 
sired, and  made  fast  at  the  requisite  point  to  give  the  depth 
desired.  The  forward  mould-board  turns  the  sod-furrow  as  wide 
as  the  working  of  the  whole  plow,  and  the  earth  on  top  assum- 
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ing  an  arch-like  shape,  is  naturally  opened,  while  the  effort  of  the 
rear  mould-board  brings  up  the  deeper  soil,  placing  it  upon  the 
sod  and  filling  the  channel,  so  that  the  sod-1'urrow  is  in  no  case 
liable  to  be  brought  to  the  surface  by  harrowing  or  other  pro- 
cess of  after-cultivation,  the  cohesion  of  the  soil  is  broken,  and 
the  plowed  land  lies  light  and  mellow,  and  almost  as  fine  as  if 
harrowed — indeed,  in  some  free  soils  rendering  the  use  of  the 
harrow  quite  unnecessary. 

GOOD  EFFECTS  OP    DEEP  PLOWING. 

356.  I  am  inclined  to  think  that  the  best  thing  which  I  caa 
pen  on  this  subject  will  be  my  own  experience  in  deep  plowing, 
and  also  what  has  come  under  my  immediate  observation.     When 
I  was  a  boy,  my  father,  and  all  other  farmers  in  that  vicinity, 
would  always  remonstrate  against  "  plowing  up  the  yellow  dirt" 
as  they  called  it;  because  they  insisted  that  such  dirt  was  "  cold, 
barren,  wanting  in   fertility,  and  would  spoil  the  soil."     Conse- 
quently they  did  not  plow,  on  an  average,  where  the  soil  would 
produce  the  largest  crops  of  winter  wheat,  only  three  or  four 
inches  deep. 

357.  The  subsoil,  in  most  places,  was  a  mixture  of  clayey 
loam  and  gravelly  clay  of  a  calcareous  nature.     The  first  ex- 
periment in  deep  plowing  was  tried  on  a  field  that  had  been 
cropped  as  long  as  I  could  remember,  and  but  little  manure 
had  ever  been  returned  to   the  soil.     The  thin  surface  soil  of 
mould  was  about  five  inches  deep.    I  ran  the  plow  twice  in  a  place 
in  the  spring,  and  sowed  oats  on  it.     Every  alternate  land  was 
plowed  in   this  manner.     The  oats  were  very  much  larger  on 
these  lands  where  the  plow  was  run  twice  in  a  place.     And 
had  the  plowing  been  done  in  the  fall,  so  that  the  frosts  and  rains 
could  have  mellowed  the  compact  subsoil,  the  crop  would  have 
been,  no  doubt,  much  heavier  than  it  was.     On  other  parts  of 
my  farm,  where  the  subsoil  consisted,  for  the  most  part,  of  a 
light-colored  clayey  and  gravelly  loam,  deep  plowing,  when  per- 
formed in  the  fall  for  spring  crops,  would  increase  the  crop  for 
a  year  or  two  more  than  a  good  coat  of  manure. 
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358.  I  have  my  mind,  at  the  present  writing,  on  a  field  at  a 
distance  from  the  barn,  which  had  just  come  into  my  possession; 
and  which  was  one  of  the  first  fields  that  had  been  cleared  of 
the  forest — more  than  thirty  years  previous — to  which  not  a  load 
of  manure  had  ever  been  returned,  which  I  plowed  deep,  with 
a  span  of  horses  and  a  yoke  of  oxen  hitched  to  a  double  Michigan 
sod  plow,  which  cut  not  less  than  twelve  inches  deep,  and  some- 
times fourteen  inches  deep,  actual  measurement.     I  always  car- 
ried a  rule;  and  would  measure  the  depth  of  furrow  on  the  side 
where  the  soil  was  unbroken;  and  the  rear  gauge  wheel  on  the 
plow  beam  was  adjusted  to  allow  the  plow  to  run  twelve  inches 
deep.     But  where  the  subsoil  was  not  very  compact,  it  would, 
sometimes  run  deeper  than  twelve  inches.     This  field  was  plowed 
in  December,  when  there  were  three  or  more  inches  in  depth  of 
snow  on  the  ground.     Indian  corn  was  planted  the  next  spring  on 
that  field  without  any  other  preparation  than  harrowing  it.     The 
entire  field  was  a  vast  mellow  seed  bed,  not  less  than  fourteen 
inches  deep — as  a  soil    after  it  has   been   pulverized    will  be 
several  inches  deeper  than  it  was  before  it  was  plowed — and  not 
a  hard  lump  could  be  found  in  the  fi  ;ld. 

359.  The  result  was,  that  it  seemed  like  play  to  plant  the 
seed,  as  the  subsoil  was  so  mellow.     And  the  surface  dried  off 
in  the  spring  very  much  earlier  than  on  adjoining  fields,  and  the 
seed  was  planted  promptly  as  soon  as  the  ground  was  warm 
enough  to  promote  quick  germination ;  it  was  very  easy  to  cul- 
tivate and  hoe;  it  grew  luxuriantly  all  summer;  and  although 
the  season  was  dry,  I  never  saw  the  leaves  of  that  corn  rolled  up 
but  very  little;  because  the  roots  had  a  deep  and  mellow  bed 
to  spread  in;   and  lastly,  and  most  important  of  all,  that  corn 
was  ripe,  cut  up  and  stocked  before  a  single  field  of  corn  on 
adjacent  farms  was  ripe  enough  to  cut  up;  and  the  yield  of  grain 
was  much  larger  than  had  been  produced  on  my  farm  up  to  that 
time. 

THE  ILL  EFFECTS  OF  DEEP  PLOWING. 

360.  Another  field  was  plowed  deep — as  deep  as  a  double 
team  could  draw  a  double  Michigan  sod  plow — much  of  it  was 
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sixteen  inches  deep — for  the  purpose  of  forming  a  deep  soil  for  a 
pear  orchard.  See  best  works  on  fruit  culture  for  best  modes 
of  preparing  soil  for  fruit  trees.  Here  the  subsoil  was  of  a 
very  different  character  from  that  alluded  to  in  the  foregoing 
paragraphs.  There  was  very  little  mould  among  the  soil.  And 
the  result  was,  that  crops  were  a  long  time  in  getting  started 
after  it  was  plowed  deep,  because  the  surface  would  be  so  very 
hard.  Crops  would  grow  very. slowly,  and  the  yield  would  be 
small  for  several  successive  seasons. 

361.  It  was  thoroughly  underdrained  with  tile  and  stone, 
about  two  rods  apart,  with  drains  from  thirty  to  forty-five  inches 
deep;  was  manured  abundantly  every  two  or  three  years;  was 
plowed  in  autumn,  for  the  purpose  of  securing  more  complete 
pulverization;  and  a  large  and  heavy  crop  of  Indian  corn  sowed 
broad  cast  was  plowed  under,  all  of  which  combined  rendered  it 
a  very  productive  soil  for  cereal  grain  and  grass.     But  it  was 
too  compact  and  heavy  for  raising  roots,  carrots,  turnips,  pars- 
nips or  potatoes. 

362.  Besides  my  own  experience  on  this  subject,  I  met  with 
similar  instances  all  over  the  country,  where  farmers  had  turned 
what  little  mould  there  was  on  the  surface  some  eight  or  ten 
inches  below  it;  and  had  brought  up  a  new  stratum  of  cold, 
heavy  and  unfriable  earth,  which  was  not  fertile  enough  to  be 
called  soil,  and  which  would  require   many  years  of  judicious 
management  to  render  it  a  good  fertile  soil. 

363.  On  many  of  the  slopes  of  our  lakes,  where  the  soil  was 
thin  and  resting  on  a  compact  calcareous  gravelly  clay,  many 
farmers,  after  seeing  the  excellent  effects  of  plowing  deep  on  the 
uplands,  where  the  soil  was  a  deep,  black  mould,  resting  imme- 
diately on  a  fertile  subsoil  of  gravelly  or  clayey  loam,  instead  of 
loosening  up  this  hard  substratum  with  the  subsoil  plow,  have 
put  a  double  team  to  one  plow,  and  rolled  up  huge  furrow  slices 
of  barren  earth,  and  for  a  number  of  years  have  rendered  their 
good  soils  about  worthless.     The  ill  effects  of  such  deep  plowing 
were  discovered  immediately.    But  the  next  generation  of  farmers 
will  find  that  their  predecessors  committed  one  error  in  plowing 
such  soils  that  will  result  in  much  profit  to  them. 
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PRACTICAL  EFFECTS  OF  DEEP  PLOWING. 

364.  The  prevailing  practice  among  the  majority  of  farmers 
all  through  Central  New  York  used  to  be,  to  plow  shallow,  and 
not  to  turn  up  any  of  the  yellow  dirt.  Consequently,  as  they  did 
not  pay  much  attention  to  keeping  up  the  fertility  of  their  virgin 
soils,  they  soon  became  so  much  impoverished  that  their  crops 
would  hardly  pay  the  expense  of  cultivation.  I  remember  well 
a  certain  large  farm  that  was  managed  on  the  "  skinning"  and 
"  skimming"  system — plowing  shallow  and  carrying  everything  off 
the  soil,  and  returning  nothing  to  it — which  came  into  the  posses- 
sion of  a  man  who  hitched  two  teams  to  one  plow;  and  turned 
up  several  inches  in  depth  of  the  fertile  subsoil;  and  drained  the 
wet  portions  of  it;  and  plowed  under  some  clover,  and  all  the 
coarse  strawy  manure  that  he  could  collect ;  and  by  this  means 
he  raised  large  crops  of  winter  wheat,  when  his  neighbors  could 
not  raise  half  of  a  crop;  and  his  crops  were  quite  as  heavy  as  the 
soil  ever  produced  when  the  land  was  first  cultivated.  It  was 
a  common  remark  among  his  neighbors,  that  he  had  turned  up  a 
new  soil.  Every  one  who  observed  the  effect  attributed  his  large 
crops  to  the  deep  plowing.  And  this  was  correct,  because  for 
more  than  thirty  years  only  a  thin  stratum  of  soil  had  been  cul- 
tivated. And  as  the  subsoil,  for  the  most  part,  was  well  filled 
with  available  nourishment  for  promoting  the  growth  of  the 
wheat  plant,  it  was  almost  like  a  new  soil,  because  it  had  never 
been  cropped. 

365.  On  many  of  our  river  bottom  lands,  where  the  soil  had 
been  plowed  shallow  for  many  years,  deep  plowing  has  often 
increased   the   quantity  of  the  crop  from  one-third  to  one-half 
the  usual  quantity.     But  the  intelligent  farmer  will   perceive 
that  soils  should  never  be  plowed  deep  with  a  common  plow, 
where  there  is  but  a  thin  stratum  of  mould  resting  on  a  com- 
pact, cold,  and  barren  subsoil.     Many  good   farmers  all  over 
the  country  have  related  their  experience  in  deep  plowing,  and 
it   has   been   condemned   about  as  often  as  it  has  been  recom- 
mended.    But  by  inquiry  it  will  always  be  found  that  the  kind  of 
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subsoil  would  always  determine  the  success  or  the  failure  of  the 
experiment.  And  the  quality  of  the  subsoil—  or  the  quality  of 
the  lower  part  of  the  soil — will  always  afford  proper  instruction 
when  to  plow  deep  with  a  common  plow,  as  well  as  when  to 
deepen  the  soil  with  a  subsoil  plow,  thus  keeping  the  best  soil  on 
the  surface  of  the  ground. 

EXPERIMENTS   IN   DEEP   PLOWING. 

366.  WM.  D.  SHELDON,  of  Wayne  Co.,  gives  in  the   Rural 
New  Yorker  the  result  of  two  experiments  in  turning  up  the  sub- 
soil, which  may  prove  instructive  to  our  readers.     He  says  :  "  I 
purchased  a  farm  a  few  years  ago  that  had  been  worn  out  by 
constant  shallow  plowing.     The  first  year  I  sowed  five  acres  to 
oats,  upon  a  ridge  which  had  a  gravelly  hard-pan  some  six  inches 
bolow   the   surface,  and   the   crop   was   hardly  worth   cutting. 
Plowed  it  shallow.     The  next  year  I  used  the  Michigan  Double 
Plow,  running  it  ten  inches  deep,  which  brought  up  some  four 
inches  hard-pan.     The  oats  on  the  average  were  four  and  a  half 
1'cet  high — the  largest  growth  I  ever  saw.     The  five  acres  filled 
ft  30  by  40  barn  from  bottom  to  top,  and  a  part  of  the  barn 
floor.    There  was  not  enough  lodged  on  the  whole  field  to  make 
one  bundle — the  straw  was  strong,  and  so  harsh  that  the  stock 
had  no  inclination  to  eat  it.     Another  lot  on  the  same  farm ,  on 
a  flat,  I  plowed  about  one  foot  deep.     The  soil  was  a  black 
sand;  the  result  was  the  reverse  of  the  above — it  nearly  spoiled 
the  land." 

367.  HIRAM  WALKER,  Mexico,  Oswego  Co.,  N.  Y.,  wrote  the 
following   letter   to   the  Country    Gentleman:     "The   laud   on 
which  I  have  tried  deep  subsoil  plowing  is  a  clayey  loam,  with 
a  very  retentive  subsoil.     I  began  five  years  ago  by  following  the 
large  Peekskill  Plow  with  Starbuck's  subsoil  plow  in  the  same 
furrow.     The  subsoil  plow  does  not  cut  more  than  two-thirds  as 
\\ideas  other  plows,  and  merely  raises  the  earth  some  four  inches, 
and  falls  back  in  its  original  bed,  leaving  a  strip  of  earth  between 
the  furrows  undisturbed. 

368.  After  going  over   ten  acres  in  this  way,  I  thought  L 
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might  more  effectually  stir  the  whole  subsoil  strata  by  cutting 
both  furrows  with  the  same  plow.  I  then  gauged  my  sod  plow 
to  cut  six  inches  deep.  By  having  the  draft  raised,  and  throwing 
the  roller  into  the  furrow,  I  could  easily  cut  the  second  furrow  in 
the  bottom  of  the  first  without  any  alteration  of  the  draft  or  the 
roller.  This  was  much  more  convenient  than  to  change  plows 
every  round,  as  I  did  when  using  two  plows,  as  I  performed  the 
work  with  a  single  team.  In  performing  the  work  with  a  single 
plow,  I  stirred  the  whole  earth  the  depth  I  plowed,  raising  part 
of  the  subsoil  furrow  to  the  surface,  so  that  at  the  next  plowing 
the  sod  and  subsoil  furrows  will  be  well  mixed  together. 

369.  "  I  have  cultivated  fifty  acres  in  this  way  during  the  last 
five  years.     Most  of  this  plowing  has  been  done  with  Reming- 
ton's large  size  steel  plow,  made  at    Ilion,  N.  Y.     The  laud  I 
have  cultivated,  as  above  stated,  is  nearly  free  from  stone,  and 
much  of  it  so  adhesive  a  nature   that  an  iron  plow,  however 
bright,  would  load  up  the  mould-board,  while  the  steel  plow 
would  always  k^ep  clean  and  save  25  per  cent,  in  the  draft. 
Any  plow  will  clean  itsjlf  in  loose  gravelly  soils.     I  do  not  think 
it  necessary  to  subsoil  loose,  porous  soils  whose  tendency  is  to 
leach,  as  they  are  loose  enough  without. 

370.  I  prefer  to  subsoil  in  the  fall — first,  because  there  is 
more  time  for  this  extra  work,  and  teams  are  strong;  and  secondly, 
because  clayey  grounds  may  be  quite  moist  and  pasty,  and  any 
lumps  of  clay  thrown  up  will  be  slaked  and  left  light  by  the  frost 
of  winter  and  April  winds.     Land  thus  fall  plowed  is  left  loose, 
and  the  air  penetrates  it  till  it  is  worked  in  the  spring,  thereby 
improving  the  subsoil  for  vegetation. 

371.  I  have  had  better  crops  on  land  worked  as  above  than 
before,  as  it  lets  the  air  mingle  with  the  soil  at  a  greater  depth ; 
water  recedes  from  the  surface  quicker,  and  I  can  run  my  plow 
to  a  depth  with  ease  that  could  not  be  done  before." 

372.  The  Editor  of  the  Agricultural  Gazette  says:  "Light 
land,  whether  sandy  or  gravelly,  cannot  have  its  naturally  un- 
certain productive  capacities  fully  developed  without  deep  culti- 
vation.    If  a  hole  be  dug  in  search  of  gravel  or  sand,  and  the 
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soil  be  simply  put  back  again,  that  place  will  retain  i(&  i-ixur- 
iauce  of  growth  much  longer  than  the  soil  adjoin  ng,  where  the 
field  has  merely  been  subjected  to  ordinary  shallow  plowing. 

373.  To  create  two  feet  of  well-filled  soil,  instead  of  nine 
inches  of  it,  is  to  give  the  soil  a  greatly  increased  power  of 
retaining  moisture.     A  piece  of  pumice  stone  will  occupy  far  less 
space  when  smashed  to  powder.     Its  capacity  to  resist  the  escape 
of  moisture  will  be  proportionately  increased.     Light  soil  is  of  a 
somewhat  corresponding  structure;  and  by  first  stirring  it  as  deep 
as  possible,  and  then  compressing  it  into  a  compact,  united  mass 
of  stone,  not  only  are  fresh  substances  made  available  for  roots 
to  feed  on,  but  its  natural  moisture  is  retained  for  use  by  the 
growing  plant. 

374.  Heavy  or  clay  land,  even  if  underdrained,  would  be 
greatly  benefitted  by  deep  autumn  cultivation,  if  well  furrowed' 
out  tubsequently.     Drainage,  in  any  case  a  fertilizer,  is,  in  such 
a  case,  the  first  necessity,  and  deep    cultivation  is  the  second 
requisite,  if  profitable  crops  be  the  object.     If  soil  be  deepened 
and  pulverized,  and  just  enough  ammoniacal  or  other  stimulating 
manure  be  applied  to  cause  the  first  development  of  green  crop, 
enable  it  to  feed  freely  on  the  air,  and  if  this  crop  be  turned  in 
to  decompose,  an  addition  of  every  element  of  food  for  plants  will 
be  made  to  the  soil.     All  that  need  be  guarded  against  in  prac- 
tising deep  cultivation,  is  bringing  up  merely  mineral  earth  from 
below  more  rapidly  than  it  can  be  easily  converted  into  soil  by 
tillage  and  exposure." 

375.  A  practical  farmer  writes  to  the  Rural  New  Yorfor: 
"  We   have   abundant   evidence,  from   various   sources,  of  the 
superior  benefits  obtained  from  plowing  eight  or  ten  inches  deep, 
instead  of  five  or  six,  as  was  once  the  almost  universal  custom. 
Yet  many  still  continue  the  old  practice,  asserting  that  they  have 
tried  the  other  and  found  it  injurious,  the  crops  invariably  depre- 
ciating on  lands  thus  treated.     Now,  what  is  the  cause  of  this 
discrepancy  in  results  ?    We  assert  that  in  every  case  where  the 
subsoil  is  of  equal  or  superior  fertility  to  the  surface,  and  has 
been  subjected  to  the  ameliorating  influence  of  the  atmosphere 
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for  a  short  time,  that  deep  plowing  increases  the  crop.  Bat,  un- 
fortunately, many  of  our  soils  a  few  inches  below  the  surface  are 
nearly  barren;  and  to  throw  up,  say  four  inches,  of  this  barren 
soil  to  the  surface,  and  without  cross-plowing  or  mixing  it  with 
the  mould,  sow  the  grain  on  it  and  drag  it  in,  no  wo:ider  that  the 
young  plants,  in  their  vain  struggle  to  find  nourishment,  should 
dwindle  and  die.  But  it  is  believed  that  such,  or  in  fact  any  soil, 
can  ultimately  be  benelitted  by  deep  plowing,  if  judiciously  per- 
formed. We  would,  in  the  above  case,  deepen  but  one  inch  the 
first  year,  and  mix  well  together,  manuring,  if  necessary,  and  then 
in  one,  two  or  three  years,  according  to  circumstances,  deepen 
another  inch,  and  so  continue  until  you  have  a  soil  as  deep  as  one 
pair  of  oxen  or  horses  will  ordinarily  plow  with  a  good  plow, 
which  is  about  ten  inches." 

DEEP   PLOWING  IN    NEW  ENGLAND. 

316.  Although  the  plowing  in  the  New  England  States  is 
done  with  a  single  team,  for  the  most  part,  and  only  four,  five 
and  six  inches  deep  at  that,  yet,  in  many  instances,  a  double, 
triple  and  even  a  quadruple  team  is  used  to  draw  a  single 
plow.  Many  of  the  fertile  intervale  soils  bordering  on  the 
rivers  have  a  very  deep  as  well  as  fertile  soil;  and  the  deeper  they 
are  plowed  the  more  productive  they  are.  I  have  my  mind  on 
fertile  river  bottom  lands  on  the  Merrimac  River,  that  are  always 
plowed  as  deep  as  four  good  horses  are  able  to  draw  a  plo\v. 
And  there  is  no  danger  of  ever  injuring  such  soils  by  deep 
plowing.  LEVI  BARTLETT,  an  excellent  correspondent  of  the 
Country  Gentleman,  when  alluding  to  the  amount  of  team  em- 
ployed to  plow  the  soil  on  the  WEBSTER  farm,  in  N.  h.,  says: 
"  The  present  owner  was  plowing  an  eight-acre  field  of  sward 
land.  This  was  in  the  month  of  September.  The  team  consisted 
of  three  large  yokes  of  oxen  and  a  heavy  pair  of  horses.  The 
soil  was  alluvial,  as  free  from  stones,  stumps,  &c ,  as  the  prairies  . 
of  the  West;  furrows  12  inches  deep,  by  18  in  width.  A  less 
team  could  have  done  the  work;  but  as  the  owner  of  the  farm 
had  that  amount  of  team,  he  put  it  into  the  field.  I  have  seen 
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good  plowing  done  here  by  a  pair  of  horses  or  a  pair  of  oxen. 
Some  of  our  land  is  as  light  and  easy  to  plow  as  the  limestone 
soils  of  Western  Virginia.  In  Concord  there  are  men  that  plow 
these  intervales  at  six  dollars  per  acre,  with  four  good  horses.  The 
crop  of  com  grown,  with  good  culture  and  manure,  averages  sixty 
bushels  per  acre.  A  crop  of  corn  of  sixty  bushels  per  acre,  in 
'many  sections  ont  West,  will  sell  for  only  six  dollars — -just  what 
it  costs  to  plow  an  acre  of  land  in  the  Granite  State." 

377.  In  many  other  places  in  the  "  Old  Granite     State," 
after  the  rocks  and  small  stones  have  been  removed,  the  soil  is 
deeper  than  most  farmers  ever  desire  to  plow.     But  the  intel- 
ligent reader  must  heed  the  warning  given  in  preceding  para- 
graphs, not  to  turn  up  a  stratum  of  barren  subsoil,  and  spoil  his 
land,  because  somebody  else  has  found  very  deep  plowing  to  be 
productive  of  an  increase  of  crops 

RESULT  OF  DEEP    PLOWING  IN    PENXSYLVAXIA. 

378.  A  practical   farmer  writes  thus    to  the   Germantown 
Telegraph:    "There  is  no  subject  in    agriculture  more  worthy 
of  consideration    than  that  of  plowing  deep   in  the  fall,  under 
certain    circumstances.      My  experience    on    this   subject    has 
shown  me,  that  clayey  and  slate  soils  may  be  greatly  boncfitted 
by  plowing  deep  in  the  fall,  exposing  the  soil  to  the  action  of  the 
air  and  frost  during  the  winter.     Exporience  has  also  taught  m:;, 
that  plowing  clayey  soils  deep  in  the  spring,  so  as  to  turn  up  two 
or  three  inches  of  soil  never  before  exposed  to  air,   is  sure  to 
be  a  failure  in  the  first  crop.     After  being  thus  exposed  for  one 
year  to  the  atmosphere,  and  plowed  the  following  spring,  the 
increase  in  the  next  crop  will  be  plainly  seea,  proving  the  ad- 
vantage of  plowing  such  lands  deep  in  the  fall.     Ou  slaty  soils  I 
have  seen  far  greater  results  from  this  method. 

379.  A  portion  of  my  farm  is  slate.     1  was  told  by  one  of  my 
neighbors  that  a  part  of  this  slate  had  been  under  the  plow  for 
over  twenty  years.     The  owner  tried  a  number  of  times  to  seed 
it,  but  without  success.     I  commenced  plowing  this  piece  of  land 
with  the  intention  of  restoring  it  to  fertility.     I  plowed  it  beam 
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deep,  and  sowed  oats  in  the  spring,  and  seeded  to  June  clover. 
The  result  was  more  than  I  expected.  A  uniform  growth  of 
oats,  three  feet  high,  was  the  result.  The  next  June  I  mowed 
one  and  a  half  tons  per  acre  of  good  clover  hay  upon  said  land. 
I  commenced  plowing  in  the  clover  on  the  1 3th  of  S  eptcnibcr,  and 
5  owed  to  winter  wheat.  The  July  following  I  harvested  a  fair 
crop  of  wheat,  considering  the  amount  of  insects  which  worked 
upon  it.  I  plowed  again  in  the  fall,  and  sowed  oats  in  the  spring, 
expecting  that  there  would  be  clover  seed  enough  left  to  seed  it; 
but  in  this  I  was  disappointed;  the  result  was  a  fair  crop  of  oats 
for  this  year;  I  have  plowed  again  this  fall  with  the  intention 
of  seeding  next  spring. 

380.  Another  piece  adjoining  I  plowed  in  the  fall,  and  sowed 
with  oats  in  the  spring.     I  harvested  what  the  insects  left  after 
doing  their  work,  which  was  45  bushels  per  acre.     Said  piece 
of  land  did  not  produce  more  than  40  bushels  of  ears  of  corn  per 
acre  the  year  before.     I  have  satisfied  myself  that  there  must 
be  some  power  in  slate  stone  for  the  growth  of  vegetation,  when 
brought  into  a  state  to  be  acted  upon  by  the  roots  of  plants, 
which  is  done  by  the  action  of  heat  and  cold,  in  pulverizing  the 
slate. 

381.  Geology  and  experience  have  taught  us  that  no  soil,  un- 
less exposed  to  the  atmosphere,   will  vegetate  the  least  plant. 
We  may  take  swamp  muck,  as  an  example,  which  experience 
teaches  will  be  of  no  use  until  brought  to  the  air,  and  changed 
by  a  chemical  process  in  uniting  with  some  other  substance,  or 
the  action  of  the  atmosphere  upon  it,  thus  changing  it  into  a 
valuable  manure.     In  the  other  case,  the  soil  is  not  so  much  satu- 
rated with  water,  as  in  the  former,  and  nature  is,  in  this  case,  her 
own  remedy,  when  the  soil  is   exposed  to  the  atmosphere.     The 
distance  to  which  air  penetrates  clayey  soils  cannot  be  more  than 
two  or  three  inches  when  plowed  shallow.     While  with   deep 
plowing  it  may  penetrate  to  three  times  that  depth. 

FALL  AND  WINTER  PLOWING. 

382.  It  seems  not  a  little  surprising  that  there  should  be  so 
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many  farmers,  in  this  age  df  intelligence,  who  will  so  strenuously 
insist  upon  the  inexpediency  of  i'all  or  winter  plowing.  It  would 
seem  that  after  a  few  successful  experiments  in  fall  plowing 
every  farmer  would  be  not  only  ready,  but  in  haste,  to  avail  him- 
self of  the  great  benefits  of  plowing  deep  in  the  fall.  But  we  find 
a  great  number  who  have  come  deliberately  to  the  conclusion, 
that  they  do  not  get  as  good  crops  from  these  fields  which  were 
plowed  in  the  fall  as  from  those  which  are  plowed  only  in  tha 
spring.  Many  contend  that  when  land  is  plowed  in  the  fall, 
(especially  sward  land),  the  crop,  especially  if  it  be  corn,  will  be 
very  much  injured  the  ensuing  year  by  the  worms.  Others  say 
that  they  have  experimented  in  fall  plowing,  and  have  become 
satisfied  that  they  do  not  get  as  good  crops  as  from  spring  plow- 
ing only. 

383.  We  grant,  in  a  measure,  the  truthfulness  of  both  these 
objections;  but,  at  the  same  time,  we  would  advocate  late  fall 
plowing,  except  when  the  soil  is  very  sandy,  or  a  sandy  loani. 
It  is  true  that  there  aro  soils  which  it  would  not  be  well  to  plow 
in  the  fill,  on  account  of  their  disposition  to  leach.     After  a  far- 
mer finds,  by  a  few  fair  experiments  on  such  soils,  that  he  obtains 
greater  crops  from  spring  plowing  oidy,  than  from  fall  or  winter 
plowing,  the  practice  should  be  abandoned  at  once.     On  very 
porous,  light  sandy  soils,  on  gravelly  loams,  and  all  other  kinds 
of  soil  which  are  not  accustomed  to  bake  and  to  become  lumpy, 
the  rains  and  snow  and  frosts  of  winter  have  no  ameliorating  ef- 
fect ,  because  if  we  increase  their  porosity  and  friability    it  is 
done  at  the  hazard  of  their  fertility 

THE  OBJECT  OP  FALL  PLOWING. 

384.  The  grand  object  to  be  attained  in  fall  or  winter  plow- 
ing is  to  increase  the  friability  and  porosity  of  soils,  and  to  de- 
stroy the  worms.     If  the  soil  is  already  very  porous  and  friable, 
there  is  too  much  reason  for  apprehending  that  much  of  the 
elements  of  fertility  will  be  washed  out  by  drenching  rains,  and 
thus  the  soil  would  be  impoverished  rather  than  .made  more  fer- 
tile.    But,  generally  speakiux,  all  soils  that  are  apt  to  be  lumpy 
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when  they  are  plowed  where  there  is  not  an  excess  of  moisture, 
and  inclined  to  bake  in  spring  and  summer,  clayey  loams,  cal- 
careous soils,  and  thin  soils  of  muck  lying  on  a  subsoil  of  clayey 
loam  and  gravelly  clay,  will  be  greatly  beuofitted  by  being  turn^i 
up  to  the  influence  of  the  rains  and  fronts  of  winter.  If  a  sol  I 
has  b:;en  thoroughly  drained,  but  is  very  wet  from  heavy  rains, 
we  need  entertain  no  fears  that  fall  plowing  will  injure  it;  bo- 
cause,  should  it  be  so  wet  as  to  run  together  like  mortar,  the 
rains  and  frosts  will  destroy  this  cohesion.  But  if  a  soil  is  not 
thoroughly  drained,  we  need  expect  no  benefit  to  result  from 
plowing  such  soils  in  the  fall  or  winter.  I  will  tell  why.  A  soil 
that  is  thoroughly  saturated  with  water  will  expand  but  little, 
if  any  more,  than  the  same  bulk  of  water  when  it  congeals;  and 
when  it  thaws,  much  of  the  finer  particles  run  together  like  lime, 
sand,  and  loam,  when  they  are  made  into  mortar,  holding  in  this 
mass  the  elements  of  fertility  so  firmly,  that  as  food  for  plants 
they  are  in  an  unavailable  state.  Bat  when  soil  that  is  only 
moistened  freezes,  its  bulk  is  greatly  increased,  and  the  cohesion 
of  every  part  is  affected;  and  when  it  thaws,  there  being  not 
water  enough  to  allow  the  diffjrent  particles  to  run  or  settle  to- 
gether, it  remains  light  and  friable  lik?  honey-comb;  and  each 
successive  freezing  increases  its  porosity  and  breaks  up  this 
coarseness  of  particles. 

385.  Another  object  in  plowing  late  in  autumn  is,  the  de- 
struction of  numerous  insects  that  are  injurious  to  vegetation. 
When  insects  are  turned  up  from  their  winter  quarters  in  coh! 
weather,  they  are  not  lively  enough  to  descend  again  into  the 
soil.     Therefore  many  of  them  perish. 

386.  When  a  soil  is  plowed  early  in  autumn,  if  there  are  many 
worms  in  it,  there  is  danger  that  they  will  seriously  injure  the 
crop  the  following  season.     But  if  the  plowing  is  deferred  until 
late  in  the  autumn,  or  even  until  winter,  a  great  majority  of  them 
will  perish  after  being  routed  from  their  winter  quarters.     And, 
furthermore,   when  sward  land  is  plowed  early  in  autumn,  the 
grass  roots  on  which  the  worms  would  have  fed  while  the  crop  is 
grov/ing,  will  have  decayed  long  before  the  crop  in  the  following 
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season  is  out  of  danger  from  the  worms.  But  if  land  he  plowed 
late  in  autumn,  or  winter,  the  grass  roots  undergo  but  little 
change,  and  will  furnish  food  for  worms,  as  well  as  if  the  soil  had 
been  plowed  in  the  spring.  1  have  known  many  crops  materially 
injured  by  the  worms  in  consequence  of  plowing  too  early  in 
autumn.  A  few  years  since  a  neighbor  cut  a  ditch  through  one 
of  his  pastures,  in  the  month  of  September,  and  on  the  following 
season  plowed  in  the  spring,  and  planted  with  corn.  Along  this 
ditch,  a  strip,  about  six  or  eight  feet  wide,  was  almost  entirely 
destroyed  by  worms,  while  the  rest  of  the  field  yielded  a  bounti- 
ful crop. 

THE  EFFECT  OF  FALL  PLOWING  WET  GROUXD  ILLUSTRATED. 

387.  In  order  to  illustrate  this  subject,  let  any  one  take  sonic 
nnslacked  lime  and  wet  it  just  enough  to  niika  it  slack  well,  and 
it  will  afford  a  beautiful  example  of  the  effect  of  rain  and  frost 
on  a  dry  soil  that  has  been  plowed  in  the  winter.  Now,  lake 
another  quantity  of  lime  and  continue  to  pour  on  water,  more 
than  is  necessary  to  slack  it;  and  after  it  is  slacked,  stir  it  with 
u  stick  and  let  it  settle.  Now  let  the  water  evaporate,  and  let 
the  lime  freeze  and  thaw,  and  we  are  famished  wit  i  a  very  cor- 
rect idea  of  the  effect  which  fall  or  winter  plowing  has  on  a  soil 
that  has  an  excess  of  moisture  in  it.  In  many  parts  of  the 
country  a  thin  soil  rests  on  a  heavy,  compact  substratum,  some- 
times called  "  hard-pan,"  which  is  often  said  to  reach  as  far  as 
the  second  rail  of  the  fence;  and  it  is  often  plowed  when  water 
will  stand  in  the  furrows.  But  labor  expended  in  plowing  such 
soils  when  so  wet  is  of  very  little  benefit  to  them.  So  long  as 
the  interstices  of  the  soil  are  filled  with  water  the  soil  is  dead.  It 
cannot  be  pulverized,  and  plants  cannot  grow.  It  must  be 
drained.  It  is  the  height  of  folly  to  attempt  to  grow  any  kind 
of  crops  on  such  a  soil  without  first  removing  the  surplus  water.  I 
shall  reiterate  this  thought  from  the  beginning  to  the  end  of 
this  book — drain  all  /teavy  soils  when  there  is  any  superfluous 
moisture. 
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THE  EXPERIENCE  OF  OTHERS  tit  FALL  PLOWING. 

388.  We  have  made  extensive  observations  on  this  subject, 
in  reading  agricultural  papers  for  more  than  twenty  years  past; 
and  the  testimony  from  farmers  all  over  the  country  is  universally 
in  favor  of  the  practice.     A  correspondent  of  the  Rural  J\reu 
Yorker  writes:  "  Fall  plowing  I  think  an  important  item  in  farm 
operations,  for  past  experience  has  taught  me  that  better  crops 
of  barley  and  oats  may  be  secured,  on  any  of  our  lands,  by  plow- 
ing in  the  fall;  and  we  can  invariably  get  them   in,  in  better 
condition.     I  conside:1  it  indispensable,  however,  tint  no  surface 
water  be  allowed  to  remain  long;  and  neglect  in  this  respect  I 
believe  to  be  the  cause  of  so  many  failures  in  the  experiment. 
Some  say,  'plow  dry  land,  but  you  must  not  plow  those  which 
are  wet;'  but,  with  all  deference  to  the  opinions  of  such,  I,  from 
past  experience,  advise  to  the  contrary.     If  I  have  a  rather  wet 
clayey  lot  which  is  intended  for  spring  crops,  I  plow  in  the  fall ; 
not,  however,  in  an  indifferent  manner,  as  is  the  practice  of  some, 
but  with  great  care,  putting  it  in  narrow  beds,  and  cutting  cross 
furrows  or  ditches,  in  order  that  all  the  surface  water   may 
quickly  run  off  and  not  lay  upon  the  land  to  harden  it.     In  this 
condition  the  legitimate  effect  of  the  frost  is  to  pulverize  the  soil; 
and,  when  spring  comes,  once  harrowing,  and  then  going  over  it 
with  the  wheel  cultivator,  will  put  it  in  as  good  condition  for 
sowing  as  it  possibly  can  be." 

389.  A  correspondent  of  the  Cultivator  writes:  "I  noticed  an 
article  on  fall  and  winter  plowing,  in  which  it  was  highly  recom- 
mcn'ed  to  plow  in  the  fall,  except  on  sandy  or  sandy  loam  soils 
— the  writer  taking  the  ground  that  such  soils   w.ll  leach   if 
plowed  in  the  fall.     I  do  not  know  but  it  is  so;  but  I  have  yet 
to  learn  that  if  you  plow  such  a  soil  in  the  fall  it  is  at  the  hazar  J 
of  its  fcrtilit}'- — 2specially  if  it  is  sward  land,  and  the  first  crop  is 
intends  1  to  be  corn.    Instead  of  the  action  of  the  frost  and  snow 
cf  winter  increasing  the  porosity  and  friability  of  such  a  soil,  it 
tends  to  settle,  it  d  wn  together,  and  renders  it  1  ss  liable  to  be 
aft'octed  by  the  drouth,   which  is  something  to  bo  thought  of 
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when  we  have  such  dry  seasons  as  we  have  had  for  two  years 
past;  and  then  the  sod  rots  earlier  than  it  would  if  it  were 
plowed  in  the  spring,  anj  gives  its  fertilizing  qualities  as  a 
manure  to  the  young  corn  as  it  just  commences  to  grow — a  time 
when  it  is  needed,  if  ever,  to  push  it  forward,  so  that,  the  hoe  can 
be  used  to  keep  the  weeds  in  subjection.  Last  year  I  had  a  field 
of  corn  of  some  eight  acres;  a  little  more  than  half  was  plowed 
in  the  fall,  and  the  rest  in  spring.  When  I  came  to  harvest  it, 
that  plowed  in  the  fall  was  nearly  if  not  quite  one-third  the  best; 
a  great  deal  heavier  growth  of  stalks  and  longer  ears;  audit 
stood  the  drouth  better  by  half.  Where  it  was  plowed  in  the 
spring,  the  corn  leaves  began  to  roll  a  week  or  ten  days  before 
they  did  where  it  was  plowed  invthe  fall ;  and  when  there  came 
any  rain,  it  seemed  to  leach  through  and  leave  the  ground  as  dry 
as  ever.  I  am  in  favor  of  fall  plowing  for  any  cpop.  It  is 
equally  as  good  for  other  crops  as  for  corn,  as  far  as  my  ex- 
perience goes." 

SUGGESTIONS  AGAIXST  FALL  PLOWING. 

390.  O.  C.  GIBBS,  M.  D.,  Ohio,  writes  to  the  Country  Gentle- 
man: *'  We  seldom  look  into  an  agricultural  paper,  in  the  later 
months  of  autumn,  without  seeing  fall  plowing  recommended  for 
spring  crops.  Be  lievhg  this  advice  to  be,  in  most  cases,  injudicious, 
and  founded  upon  erroneous  principles  of  agriculture,  I  shall  of- 
fer a  few  suggestions  in  support  of  this  opinion. 

391.  The  great  stimulus  to  every  form  of  cultivation,  so  far 
as  the  soil  is  concerned,  is  admitted  by  all  to  be  the  quantity  of 
organized  matter  in  the  soil,  in  a  state  of  disorganization  or  de- 
composition.    JJow,  irrigation  and  pulverization  of  the  soil  pro- 
mote the  disorganization  of  those  organic  elements,  and  render 
them  active  for  the  development  and  support  of  vegetation ;  and 
if  there  be  no  crop  upon  the  land  to  receive  that  stimulus,  or  if 
the  surface  of  the  land  be  not  in  some  way  protected,  so  as  to 
prevent  the  escape  of  those  fertilizing  elements,  rendered  gaseous 
by  the  process  of  decomposition,  they  are,  in  a  great  measure, 
evaporated   and  utterly  lost  to  the  soil.      Henoe,  land  is  im- 
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poverishcd  nearly,  if  not  quite  as  much,  by  fall  plowing,  prepara- 
tory to  spring  crop,  as  though  a  crop  had  actually  been  taken 
from  it  without  any  return.  Land  may,  perhaps,  be  tilled  a 
little  earlier  in  the  spring  for  the  fall  plowing;  but  in  Ohio,  at 
least,  it  can  be  tilled  early  enough  for  corn,  spring  wheat,  oats 
&c.,  without  this  impoverishing  preparative.  At  any  rate,  where 
autumn  plowing  facilitates  early  culture,  under-draining  would 
be  far  more  beneficial,  and  not  open  to  the  serious  objection 
which  we  urge  against  the  measure  under  discussion.  It  is 
thought  by  most  of  the  advocates  of  fall  plowing  that  it  de- 
stroys the  cut-worm,  so  injurious,  sometimes,  to  the  corn  crop. 
But  this,  I  think,  is  questionable.  Though  the  worms  be  ex- 
posed to  the  action  of  the  elements,  yet  I  submit  the  inquiry,  how 
long  would  it  take  them  to  penetrate  again  beyond  the  reach  of 
frosts  ?  And  would  not  their  unerring  instinct  prompt  them  to 
avail  themselves  of  this  sure  protection  ?  B3  this  as  it  may,  in 
reference  to  the  cut-worm  onething  is  certain,  and  many  farmers 
have  experimentally  learned  the  fact,  that  fall  plowing  injures  the 
soil  as  effectually  as  it  does  the  worm?.  It  is  said  that  fall 
plowing  renders  the  land  much  easier  tilled  the  coining  spring; 
this,  in  reference  to  some  soils,  is  doubtless  true,  and  is  the  only 
real  advantage  the  system  possesses;  and  this  certainly  ought  not 
to  weigh  against  attending  evils." 

392.  We  have  quoted  the  foregoing  letter  simply  to  show 
what  could  be  said  against  fall  plowing.  But  it  may  be  seen 
that  the  tenor  of  the  writer's  arguments  appear  very  like  the  de- 
fense of  a  man  who  knows  and  feels  that  all  the  facts  in  the  case 
and  all  the  knock-down  arguments  are  on  the  side  of  his  antagon- 
ist; and  himself  would  like  a  good  opportunity  to  skedaddle  with 
his  tail  of — feathers  drooping.  That  land  "is  impoverished  by 
fall  plowing"  there  is  no  evidence  at  all.  "Fall  plowing  will, 
doubtless,  destroy  many  worms  if  it  be  done  in  late  autumn ;  be- 
cause, if  their  winter  quarters  be  disturbed,  they  will  not  possess 
vitality  enough  to  descend  again  beneath  the  surface,  unless  the 
weather  were  unusually  warm.  The  very  best  argument  against 
the  theory  advanced  that  fall  plowing  impoverishes  the  soil  is, 
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that  much  better  crops  are  always  attained  on  heavy  soil  by  fall 
plowing  where  there  is  not  an  excess  of  water  in  it. 

ERRONEOUS  THEORY  REFUTED. 

393.  B.  T.  HARVEY  says:  '•  Organic  matter,  lying  upon  the 
eurface  of  the  soil,  unmixed  or  uncovered  with  any  other  absorb- 
ing element,  in  a  state  of  decomposition,  may  "  waste  its  sweet- 
ness on  the  desert  air,"  or,  in  other  words,  its  fertilizing  proper- 
tics  may  escape  in  a  gaseous  form.  But  in  all  ordinary  cases, 
the  organized  matter  in  the  soil  undergoing  decomposition,  so  far 
from  being  evaporated  and  lost  in  the  atmosphere,  is,  on  the  con- 
trary, absorbed  and  retained  by  the  other  elements  constituting 
the  basis  of  the  soil.  Bat  if  it  were  otherwise,  it  must  be  evident 
to  all  observing  minds,  that  from  November  to  April,  throughout 
the  Northern  States,  decomposition  in  the  soil  is  arrested  for 
want  of  heat;  consequently  no  injury  could  result  from  fall  plow- 
ing, so  far  as  evaporation  is  concerned.  But  supposing  the 
Doctor's  opinion  of  evaporation  correct  (which  neither  facts  or 
logic  will  establish),  it  is  even  then  questionable  whether  fall 
plowing  or  plowing  at  any  season  will  have  a  tendency  to  im- 
poverish any  soil  of  ordinary  fertility.  That  there  may  be,  as 
above  stated,  a  continued  passing  off  of  fertilizing  elements  into 
the  atmosphere,  from  organic  matter  in  a  state  of  decomposition, 
not  in  immediate  contact  with  other  absorbing  elements,  is 
evident,  but  which  must  ag:iin,  through  chemical  attraction,  or 
by  combination  with  the  humidity  of  the  atmosphere,  in  connec- 
tion with  dew  and  rain,  return  to  the  soil.  If  this  were  not  so. 
would  not  the  air  we  breathe  becomo  surcharged  with  deleterious 
elements,  producing  death  so  rapidly  that  the  M.  D.'s  themselves 
would  soon  become  subjects.  But  experience  has  taught  the 
farmer  that  frequent  plowing  and  turning  the  soil  is  the  proper 
way  to  fit  it  for  attracting  and  retaining  moisture,  and  why  not 
fertilizing  properties  from  the  atmosphere  as  well.  As  there  are 
come  exceptions  to  general  rules,  so  there  are  some  soils  that  may 
be  injured  more  than  benefit  ted  by  autumn  plowing;  such  as  light 
sands,  or  soils  wanting  tenacity,  by  the  operation  of  plowing, 
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and  through  the  agency  of  frost,  be  rendered  still  more  friable, 
and  wanting  in  proper  texture.  In  the  cultivation  of  such  soils, 
it  is  important  that  the  roller  should  follow  the  plow.  If,  as  a 
general  rule,  fall  plowing  has  a  tendency  to  deterioration,  then 
plowing  at  any  time  must  be  injurious  to  land,  and  the  less  it  is 
practised  the  better  for  the  soil.  This  may  be  gratifying  i;i 
theory,  but  it  will  be  found  ruinous  in  practice." 

THE   SUBSOIL   PLOW. 

394.  The  accompanying  figure  represents  an  implement  called 
the  "  Lifting  Subsoil  Plow."     The  standard  consists  of  a  flat 


StTBSOIL  PLOW. 


piece  of  iron  an  inch  or  more  in  thickness,  with  two  heads  on  the 
upper  part,  by  which  it  is  bolted  to  the  underside  of  the  beam. 
The  point  or  share  is  made  either  with  a  wing  on  both  sides,  like 
a  spear  placed  flat  on  the  ground,  or  with  the  wing  only  on  one 
side,  as  shown  by  the  illustration.  On  one  or  both  sides  of  the 
standard  there  is  an  adjustable  flange  about  three  inches  wide, 
over  which  the  soil  rises  and  drops  back  crumbled  into  the 
bottom  of  the  furrow.  The  share,  and  these  fl  inges  form  an  in- 
clined plane.  If  it  be  desirable  to  elevate  the  soil  much  or  o.ily 
a  little,  the  rear  ends  of  the  flanges  may  be  adjusted  to  the 
desired  height  by  means  of  bolts  passing  through  the  standard. 
The  higher  the  rear  ends  of  the  flanges  the  harder  a  plow  will 
draw,  and  the  more  thoroughly  it  will  pulverize  the  soil.  A  draft 
rod  and  dial  clevis  attached  to  the  beam  enable  the  plowman  to 
9* 
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BO  adjust  it  as  to  run  directly  in  the  furrow  made  by  the  common 
plow,  thus  breaking  up  the  compact  subsoil,  and  leaving  it  in  the 
furrow.  The  wheel  may  be  placed  on  either  side  of  the  beam. 
If  the  plow  will  not  run  deep  enough  loosen  the  standard  bolts, 
and  put  a  thick  piece  of  leather  between  the  forward  standard 
and  the  beam.  Or  a  better  way  will  be  to  separate  the  beam 
from  the  standard,  and  dress  off  one-fourth  of  an  inch  of  the  un- 
der side  of  the  beam,  where  it  rests  on  the  rear  head  of  the 
standard.  This  will  give  the  point  more  "  pitch,"  so  that  it  will 
run  in  readily. 

HOW  TO  SUBSOIL. 

395.  "When  a  farmer  has  but  one  team,  he  plows  one  furrow 
round  the   field  or  land,  and  then  hitching  to  the  subsoil  plow 
goes  round  again  in  the  same  track.     In  order  to  pulverize  the 
subsoil   very   thoroughly,  it  is  necessary  to  cut  narrow  furrow 
slices,   and   to  use  the  subsoil  plow  when  the  ground  is  cross- 
plowed  as  well  as  the  first  plowing.     Subsoiling  thus  for  two  or 
three  years,  the  ground  will  be  pretty  well  pulverized  to  the  full 
depth  the  subsoil  plow  reaches.     When  the  plow  cuts  wide  fur- 
row slices  the  subsoil  plow  may  be  run  twice  in  the  furrow. 
When  this  is  not  done,  and  especially  if  the  field  be  subsoiled 
only  one  way,  the  subsoil  will  not  be  more  than  one-third  or  one- 
half  broken  up.     A  span  of  horses  or  yoke  of  oxen  will  draw  a 
two-horse  subsoil  plow  ten  to  fourteen  inches  deeper  than  the 
first  cut  through  a  pretty  compact  subsoil.     When  run  deeper 
the  draft  increases  very  rapidly,  and  the  pulverization  is  not  so 
complete.     Two  or  three  spans  of  horses  or  yokes  of  oxen  are 
usually  required  if  the  subsoil  plow  be  put  d^wn  1 8  or  20  inches 
deep,  as  is   not  unfrequently  done  in  preparing  ground  for  or- 
chards, vineyards,  hop-yards,  &c. 

396.  It  is  essential  in  subsoiling,  in  order  to  do  the  work 
well,  to  have  a  sharp  point  on  the  plow.     As  the  point  is  driven 
through  soil  that  is  much  more  compact  than  the  surface  soil, 
the  points  will  wear  out  much  faster  than  on  a  common  plow; 
and  unless  they  are  renewed  as  soon  as  they  are  worn  so  that 
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it  will  not  enter  readily,  it  will  be  difficult  to  run  the  plow  of  a 
uniform  depth. 

397.  The  accompanying  illustration  represents  a  section  of 
sod  ground  after  plowing  with  a  subsoil  plow.      The  subsoil  is 


pulverized  beneath  the  furrow  slices  as  low  as  the  dark  line  from 
the  edge  of  the  unbroken  ground  towards  the  right  hand.  This 
represents  the  appearance  of  a  section  of  ground  as  nearly  as  we 
are  able  to  mrike  it  look  on  paper.  As  stated  in  a  previous  pa- 
ragraph, the  sub-oil  must  be  plowed  with  narrow  slices,  and 
cross-plowed,  before  it  would  be  pulverized  to  a  uniform  depth. 
The  narrower  the  furrows  are  the  more  thoroughly  the  work  will 
be  done,  and  the  longer  the  subsoil  will  remain  open  and  loose. 

THE   EFFECTS   OF   SUBSOILING. 

398.  Some  writers  have  affirmed  that  "  subsoiling  promotes 
drainage."     This  is  the  tendency — and  so  it  is  the  tendency  of 
moonshine  to  promote  the  healthy  growth  of  plants.     If  wet  sub- 
soil be  plowed  deep  enough,  we  might  say  that  it  promotes  drain- 
age.    But  in  order  to  accomplish  anything  appreciable  or  tang- 
ible, it  would  be  necessary  to  pulverize  the  subsoil  several  feet 
deep.     It  is  said,  also,  that  "  subsoiling  lets  in  the  air."     Where 
there  is  not  an  excess  of  water  in  the  soil  it  does;  but  where  the 
ground  is  wet,  and  has  not  been  underdrained,  air  cannot  fill  the 
interstices  of  the  soil  while  they  are  full  of  water. 

399.  Subsoiling  enables  roots  to  strike  deeper,  providing  they 
do  not  meet  with  a  strata  of  soil  that  is  full  of  water.  Roots  of  a 
cereal  crop  will  not  spread  in  any  soil  where  they  are  required  to 
grow  in  water.     Subsoiling  promotes  the  absorption  of  moisture 
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from  the  atmosphere  during  drougths,  thus  enabling  crops  to 
withstand  the  effect  of  hot  and  dry  weather.  When  a  soil  is 
thoroughly  pulverized  one  or  more  feet  deep,  and  there  is  not  an 
excess  of  water,  the  warm  air  fills  the  interstices  and  is  con- 
densed, thus  furnishing  moisture  for  the  roots.  This  condensa- 
tion is  effected  in  the  same  manner  that  we  see  water  formed  on 
cellar  walls,  or  stones  that  are  well  bedded  in  the  ground,  or 
as  dew  is  formed.  There  is  aqueous  vapor  in  the  atmosphere, 
which  comes  in  contact  with  the  cold  earth,  and  is  condensed, 
thus  forming  water.  Therefore  if  the  soil  be  free  from  an  ex- 
cess of  moisture,  dew  will  be  formed — not  only  on  the  surface  of 
the  ground — but  in  all  the  interstices  of  the  soil  where  air  enters 
freely. 

400.  If  we  subsoil  a  strip  of  land,  and  skip  a  land  where  the 
subsoil  is  very  compact,  or  even  not  very  open,  and'  underdrain 
it  where  there  is  an  excess  of  water,  and  plant  Indian  corn,  it 
will  be  seen  that  the  leaves  of  the  corn  where  it  was  not  subsoiled 
will  be  rolled  up  during  hot  weather,  while  that  which  had  been 
subsoiled  will  look  fresh  and  green,  and  the  leaves  will  not  be 
rolled  up   until  the  \veather  becomes    extremely  dry.       These 
thoughts  will  be  sufficient,  it  is  believed,  to  convince  intelligent 
farmers  of  the  importance  of  using  the  subsoil  plow  where  the 
subsoil  is  not  already  as  open  as  it  should  be. 

401.  I  have  found  the  two-horse  si.bsoil  plow  an  excellent 
aid  in  cutting  ditches,  whore  they  were  wide  enough  for  a  horse 
to  travel  in  them.     Sometimes  it  was  drawn  by  two  horses,  one 
on  each  side  of  the  ditch,  with  a  whiffletree  some  eight  or  nine 
feet  long,  and  a  chain  three  or  four  feet  long  from  the  whiffle- 
tree to  the  plow.     When  used  in  this  manner,  it  operates  as  an 
excellent  ditching  plow. 

402.  Every  observing  farmer  knows  that  when  hollows  have 
been  filled  up  with  mellow  earth  of  any  kind,  two  or  more  feet 
deep,  heavy  showers  of  rain  are  immediately  absorbed,  and  the 
surf  ace  appears  quite  dry  after  a  short  time;  and  if  more  water 
falls  than  the  soil  will  hold  by  capillary  attraction,  it  settles  at 
once  beyond  the  reach  of  the  roots  of  plants. 
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SUBSOILING    WET  GROUND. 

403.  When  any  kind  of  subsoil  is  not  dry  enough  to  crumble 
:  readily,  running  the  subsoil  plow  through  it  will  have  little  good 
effect,  because  it  is  pressed  by  the  passage  of  the  plow  into  a 
smaller  compass;  and  as  it  does  not  crumble,  it  settles  back  very 
much  to  its  former  bed,  occupying  less  space;  and  when  the  sur- 
face water  is  dried  out,  it  becomes  more  compact  than  it  was 
before  the  plow  disturbed  it.  If  the  land  be  thoroughly  undcr- 
drained  before  the  subsoil  is  broken  up,  it  will  be  crumbled  and 
lightened  up.  Months  must  pass  before  the  lumps  will  wash 
down  so  as  to  materially  fill  the  interstices,  and  the  subsoil  will 
not  become  so  compact  in  several  years  as  it  was  before  subsoil- 
ing.  It  is  therefore  of  little  or  no  use  to  subsoil  wet,  heavy 
soils  before  they  have  been  well  underdrained.  For  this  reason, 
many  farmers,  on  soil  which  is  exceedingly  wet,  with  the  subsoil 
compact  and  retentive,  have  experimented  with  and  condemned 
the  subsoil  plow.  We  have  known  subsoiling  to  be  done  when 
the  water  would  be  driven  along  in  the  furrows  before  the  plow 
by  the  turning  over  of  the  furrow  slice.  The  consequence  was 
that  the  more  the  subsoil  was  worked  the  harder  and  more  com- 
pact it  became  as  soon  as  the  water  had  dried  away,  and  the 
more  difficult  it  was  for  roots  of  plants  to  spread  in  it.  As  a 
natural  consequence,  such  poor  results  had  a  tendency  to  bring 
subsoiling  into  disrepute.  If  the  wet  heavy  soils  be  well  under- 
drained,  and  subsoiled  when  just  dry  enough  to  crumble,  good  re- 
sults will  invariably  follow,  if  the  work  be  thoroughly  done.  This 
process  on  many  farms  would  aid  several  acres  of  ground  avail- 
able for  increase  of  crop?  as  certainly  and  with  less  cost  than 
buying  additional  land.  Better  grow  80  bushels  of  corn  on  one 
acre  than  to  plant  and  cultivate  one  and  a  half  acres  for  the 
same  crop. 

SUBSOILING   SKINNED   LAND. 

404  W.  R.  COPPOCK  wrote  to  the  Genesee  Farmer:  "  Did 
you  ever  see  "  skinned  "  land  1  If  not,  I  will  explain  the  term. 
It  is  land  that  has  been  cropped  for  a  long  succession  of  years, 
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skin  deep,  or  only  a  few  inches  iu  depth,  and  all  the  mature  sold 
every  spring  to  the  person  who  would  pay  the  most  for  it.  Just 
such  :i  place  of  twenty-five  acres,  beautifully  located  ii2ar  o;ir 
city  (Buffalo),  I  have  just  purchased.  My  first  step  was  to  pro- 
vide a  span  of  horses  and  dung  cart,  with  which  three  cords  of 
fertilizing  material  were  hauled  daily  and  spread  0:1  the  land 
previous  to  plowing.  This  material  consisted  of  stable  manure, 
ashes,  limed  hair,  charcoal  from  the  rectifiers,  sweepings  from 
smiths'  shops,  bones,  old  plaster,  lime  rubbish,  and  street  dirt. 

405.  I  then  purchased  a  subsoil  plow  (similar  to  the  one  il- 
lustrated, Paragraph  454),  and  invited  some  twenty  practical 
and  amateur  farmers,  who  had  never  seen  a  subsoil  plow  operate, 
to  see  it  work.  I  turned  a  furrow  slice  with  the  common  plow 
nine  inches  deep.  The  subsoil  plow  followed  in  the  bottom  of 
the  furrow  eight  inches  deeper,  crumbling  and  rendering  permeabh 
and  light,  without  bringing  to  the  surface  any  of  the  inert  hard- 
pan  ,  and  comminuting  earth's  rich  inorganic  materials  that  had 
lain  dormant  for  ages  past. 

400.  Here  was  the  charm!  My  friends  lookdd  on  with 
astonished  delight.  Conviction  flashed  on  their  minds,  and  they 
appeared  quite  satisfied  of  the  great  and  important  advantage 
that  must  result  from  pulverizing  the  earth  deeper,  thus  affording 
greater  space  for  the  roots  of  plants  to  panotrate,  and  providing 
a  safe-guard  against  the  drought  of  the  growing  season.  The  land 
was  left  as  light  as  a  well-spaded  bed  or  thoroughly-trenched 
garden.  It  was  so  well  pulverized  that  the  surface  was  raised  tea 
or  twelve  inches  above  the  level.  (We  think  it  would  not  have 
measured  more  than  six  inches.  Earth  must  be  pulverized  ex— 
ceed'mgly  fine  in  order  to  make  a  depth  of  seventeen  inches 
occupy  twenty-seven  inches  deep.)  Is  not  this  the  great  funda- 
mental step  towards  renovating  my  skinned  farm  ? 

407.  A  three-horse  team  drew  the  subsoil  plow  at  the  first, 
and  afterwards  a  heavy  yoke  of  oxen;  and,  witli  the  exception  of 
places  where  there  was  hard  gravel  subsoil  or  heavy  clay,  two 
burses  drew  it  without  severe  fatigue." 
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COMBINED  SURFACE  AND  SUBSOIL  PLOWING. 

408.  In  many  parts  of  the  country  common  plows  have  a 
"  subsoil  attachment"  fastened  to  them,  which  consists  of  a  spear- 
like  head,  similar  to  the  lower  part  of  a  subsoil  plow.     It  is  at- 
tached to  the  beam  of  the  main  plow   by  iron  bars,  and  works 
close  behind  it  in  the  bottom  of  the  furrow.     It  is  adjustable,  so 
that  it  can  be  made  to  run  two  or  more  inches  deeper  than  tiio 
bottom  of  the  furrow. 

409.  The  manufacturers  contend  that  with  such  a  plow  the 
subsoiling  can  be  done  at  the  same  tima,  and  with  the  same  team 
required  to  draw  the  common  plow.     But  this  is  not  so.     AH  the 
advantage  that  can  be  rightfully  claimed  is,  one  man  can  hold 
the  plow  for  performing  both  kinds  of  work  at  the  same  time, 
whereas  two  men  are  required  when  two  plows  are  used  at  the 
same  time.     It  is  the  height  of  folly  to  talk  about  pulverizing 
our  heavy,   compact  soils  from  twelve  to  twenty  inches  deep 
without  a  strong,  heavy  team.     A  plow  may  be  constructed  to 
work  the  soil  to  that  depth  which  may  be  held  by  one  man. 
This  is  the  only  source  of  economy.  No  man  can  plow  deep  with- 
out some  strong  force  to  draw  his  plow. 

MANNER  OP  PLOWING  LIGHT  SOIL. 

410.  When  plowing  stubble  of  any  kind,  where  the  soil  is 
light  and  of  a  mucky  character,  it  is  better  to  use  a  plow  that 
will  turn  a  wide  slice.     The  furrow  slice  should  have  a  short  de- 
cided twist,  be  raised  in  turning,  for  the  more  effectual  covering 
in  of  the  stubble  and  other  trash,  and  be  turned  quickly  and 
strongly,  so  as  to  force  the  soil  all  over  to  an  inverted  position, 
breaking  it  fine  in  the  act,  and  leaving  a  clean  channel  for  the 
reception  of  the  next  furrow.     This  is  the  kind  of  stubble  plow- 
ing you  want  for  light  soils.     I  have  seen  stubble  plows  at  work 
of  such  construction — raising  the  earth  so  high,  turning  it  so 
forcibly,  and  withal  in  such  a  sort  of  spray  from  the  rear  of  the 
mould  board,   that  you  might  lay  down  a  full-sized   bundle  of 
straw  or  stalks,  and,  passing  by  it  with  the  plow,  cover  it  entirely 
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out  of  sight  with  a  single  furrow.  You  can  readily  s?a  that  the 
long,  gradual,  easy  twist  of  the  green  sward  furrow  slice  is  not 
adapted  to  good  stubMa  plowing,  nor  is  the  short  abrupt  twist 
of  the  stubble  furrow  slice  at  all  suitable  for  easy,  handsome  and 
effactiva  graan-sw.ird  plowing.  E  ic!i  requires  its  own  peculiar 

forai  of  plow  to  produce  the  best  effect.  "•»'  J 

• 

PLOWING   HEAVY  SOILS  IX  STUBBLE. 

411.  The  cut  herewith  annexed  represents  a  transverse  sec- 
tion of  plowing  with  narrow  slices,  as  directed  in  a  previous 

paragraph  where  the  soil  is  heavy, 
and  not  in  sod.  This  kind  of 
plowing  is  done  with  a  deep  tiller 
plow,  similar  to  Mead's  Conical 
Plow  or  Allen's  Cylinder  Plow, 
Paragraphs  451  and  454.  It 

will  be  seen  that  the  entire  soil  is  broken  up  and  well  pulver- 
ized, so  that  plants  will  find  little  difficulty  in  sanding  their  roots 
in  all  directions  through  it.  All  good  plowing  appears  similar 
to  this  when  examined  with  a  spile.  But  where  furrow  slices 
are  wide,  and  the  plow  runs  deap  sometimes,  and  at  others 
shallow,  and  the  point  dull,  and  plowman  lazy,  there  will  be  nvmy 
unbroken  bars  or  ridges  beneath  the  surfaca  which  the  roots  of 
growing  crops  cannot  enter  without  much  difficulty.  Some  of 
my  fields,  whore  there  were  miny  Canada  thistles,  ware  plowed 
in  this  way  with  deep  narrow  slices  in  hot  weather,  soon,  after  a 
crop'of  oats  or  wheat  had  been  removed;  and  when  the  weather 
continued  dry,  the  thistles  gave  very  little  trouble  the  next  year, 
as  all  the  roots  were  killed  as  deep  as  the  plow  ran. 

FROST  AXD  RAIN*   GREAT   PULVERIZERS. 

412.  After  a  soil  has  been  broken  up  it  soon  commences  to 
ran  together  again,  and  to  set  very  much  as  mortar  does,  which 
has  been  made  of  lime  and  sand;  and  to  assume  a  solid  and 
almost  organized  form.     In  this  process,  almost  every  particle  of 
the  soil  that  has  been  plowed  is  moved,  more  or  less;  and  much 
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of  the  soil  is  separated  and  moved  several  inches  from  those 
parts  with  which  it  has  been  in  contact.  This  operation  is  ef- 
fected by  rain  and  sunshine.  As  a  matter  of  course,  this  change 
in  the  position  of  the  particles  of  the  entire  soil  does  much  to- 
wards securing  thorough  pulverization.  Freezing  and  thawing 
of  a  soil  exerts  a  very  important  influence  in  securing  the  com- 
plete pulverization  of  all  soils.  But  when  a  soil  has  been  plowed 
several  months  before  the  time  of  frost,  it  becomes  consolidated; 
and  the  frost  will  not  exert  half  the  influence,  in  its  more  thorough 
pulverization,  that  it  would  were  it  but  recently  plowed. 

413.  For  this    reason,   plowing    early   in    autumn — where 
thorough  pulverization  is  the  chief  object — will  not  be  as  effectual 
as  late  plowing,  or  even  plowing  in  the  winter.     If  the  rains  and 
frosts  of  winter  can  be  in  operation  when  a  soil  is  running  together, 
after  it  has  been  plowed,  the  pulverization  will  be  more  thorough 
and  complete  than  it  would  be  under  any  other  circumstances. 
And  more  than  this,  the  more  complete  the  pulverization  is  the 
longer  that  soil  will  remain  mellow  and  porous;  and  consequently 
the  greatc  r  will  be  the  available  amount  of  fertilizing  matter  in 
that  soil  which  will  promote  the  growth  of  crops. 

THE  WAY  TO  PLOW  WET  GROUND  IN  THE  FALL. 

414.  As  farmers  cannot  complete  all  their  underdrains  in  one 
year,  nor  usually  in   ten  years,  there  is  a  mode  of  plowing  wet 
fields  in  autumn  which  will  improve  very  much  the  friability  of 
the  soil,  and  thus  be  the  means  of  producing  a  much  larger  and 
better  crop  the  next  season  than  when  plowing  is  performed  in 
the  usual  way.     The  first  consideration  is  to  lay  out  the  lands  for 
plowing,  up  and  down  the  slope,  as  nearly  as  may  be.     The  slope 
is  sometimes  in  a  diagonal  direction  across  the  field,  and  some- 
times a  field  does  not  all  slope  in  one  direction.     But  where 
the  ground  is  decidedly  wet,  the  lands  should  be  up  and  down 
the  slope,  if  the  inclination  is  not  so  great  as  to  wash  away  much 
oF  the  soil,  so  that  the  middle  furrows  may  carry  off  the  surplus 
water  more  readily  than  when  made  across  the  slope. 

415.  When  wet  land  is  plowed  across  the  slope  in  late  autumn 
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the  surplus  water  will  be  retained,  in  a  great  measure,  by  settling 
across  the  lands,  from  one  middle  furrow  towards  another,  by 
which  the  soil  will  be  kept  well  saturated,  and  sometimes  com- 
pletely flooded  with  water.  In  case  a  field  should  slope  gradually 
from  two  directions,  and  form  a  shallow  valley,  the  true  way 
would  be  to  plow  a  land  in  the  lowest  part  of  the  valley,  and 
then  let  the  middle  furrows  of  all  the  lands,  up  and  down  the 
slope  or  slopes,  empty  into  the  main  middle  furrow. 

416.  Now  that  the  work  is  laid  out,  the  next  step  will  be  to 
execute  it.     If  the  ground  is  sod  ground,  the  plowing  should  be 
performed — if  it  be  done  with  a  single  plow — with  lapped  furrow 
slices,  and  not  with  the  furrow  slices  laid  flat.     And  more  than 
this,  the  plowing  should  be  done  in  narrow  lands — not  more  than 
sixteen  or  eighteen  feet  in  width.  Then,  after  every  land  has  been 
finished,  adjust  the  plow  for  running  as  deep  as  the  team  can 
draw  it,  and  cut  the  middle  furrows  six  or  eight  inches  deeper 
than  the  rest  of  the  plowing.     After  this  has  been  done  let  the 
middle  furrows  be  shoveled  out,  so  as  to  form  a  free  channel  for 
the  water,  and  let  the  earth  which  is  shoveled  out  be  spread 
evenly  each  way  from  the  middle  furrows,  over  the  ridges.     One 
active  man,  with  a  good  round-pointed  shovel,  will  shovel  out  a 
long  line  of  such  furrows  in  a  day;  and  the  good  effect  upon  the 
crops  next  season,  where  wet  land  is  treated  in  this  manner,  will 
amply  remunerate  for  the  labor  bestowed.  This  kind  of  work  can 
be  performed  when  the  weather  is  so  unfavorable  and  cold  that 
workmen  can  do  little  or  nothing  else  to  good  advantage 

LAPPED  FURROW  SLICES  FOR  HEAVY  SOIL. 

417.  Plowing  heavy    soils   with   flat  furrow   slices  in  late 
fiutunm  is  decidedly  objectionable,  because  the  soil  is  not  efficiently 
pulverized.      Generally  speaking,  when  furrows  are  turned  flat, 
the  cohesion  of  the  soil  is  not  half  broken  up;  and  although  the 
1  arrow  may  appear  to  be  broken  up,  as  it  turns  on  the  plow, 
still  all  the  cracks  will  close  after  the  furrow  slice  leaves  the 
jilo\\ ;  and  the  soil  will  be  but  little  better,  so  far  as  its  porosity 
U>  concerned,  than  if  it  had  not  been  plowed.     Simply  inverting 
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the  soil  to  the  depth  of  five  or  six  inches  in  one  unbroken  mass, 
as  we  would  turn  over  a  plank,  thinking  that  the  rains  and  frost 
will  render  it  sufficiently  porous  and  friable,  is  a  wrong  idea.  The 
plow  must  not  only  turn  the  ftp-row  upside  down,  but  it  should 
destroy  entirely  the  square  form  and  unbroken  compactness  of 
the  furrow  slice.  Then  the  rain  and  frost  will  be  able  to  effect  its 
pulverization  in  the  most  desirable  and  perfect  manner.  By 
plowing  with  a  plow  that  turns  round  or  convex  furrow  slice?,  the 
ground  is  prepared  for  the  rain  and  frost  to  perform  their  office. 
By  plowing  with  lap  or  flat  furrows,  we  leave  a  task  for  the  frost 
and  rain  which  they  are  unable  to  perform,  which  the  plow  should 
have  done,  and  then  wonder  why  the  result  should  be  so  different 
from  what  we  anticipated.  By  turning  the  furrow  with  a  plow 
that  rolls  a  thin  sod  together,  and  encircles  it  completely  with 
well-pulverized  supersoil  and  subsoil  on  all  sides  to  the  depth  of 
three  or  four  inches,  the  soil  is  prepared  in  the  most  perfect 
manner  possible  for  rain  and  frost  to  perform  their  work,  and  to 
preclude  the  risk  of  the  elements  of  fertility  being  washed  away 
by  drenching  rains. 

HOW  TO  BECOME  A  GOOD  PLOWMAN. 

"  To  teiid  the  flocks  and  herds,  and  break  the  soil, 
And  reap  the  golden  grain,  is  pleasant  toil." — EDWAEDS. 

418.  It  is  with  plowing  as  with  any  other  work.   If  a  man  is 
ambitious,  energetic,  and  prompted  with  laudable  aspirations  to 
excel  in  his  business,he  will  undoubtedly  succeed.     On  the  con- 
trary, if  he  is  indifferent,  and  satisfied  when  he  plows  well,  and 
not  dissatisfied  when  he  plows  badly,  he  will  not  make  an  expert 
plowman.     A  good  share  of  ambition  is  essential.    An  easy-kind- 
of-a-nobody  may  get  up  ambition  enough  to  admire  good  plowing, 
when  stimulated  by  others  to  praise  it;  but  his  own  plowing  will 
be  performed,  like  every  other  job  that  is  performed,  in  a  second 
or  third-rate  manner. 

419.  If  a  man  or  boy  desires  to  excel  in  the  art  of  plowing, 
he  must  learn  first  how  to  hitch  the  team  correctly  to  the  plow, 
and  how  to  adjust  it,  in  order  to  make  it  run  deep  or  shallow,  to 
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the  right  hand  or  the  left.  He  needs  to  learn  by  practice  that 
when  the  traces  are  lengthened  or  shortened  only  one,  two,  or 
three  inches,  or  when  the  draught  is  changed  at  the  end  of  the 
plow  beam  only  half  an  inch,  the  running  of  the  plow  will  be 
altered  so  much  as  to  prevent  doing  the  work  well.  Observe 
closely  the  movements  of  the  plow.  See  how  it  does  the  work  when 
running  at  a  given  depth  and  width  of  furrow  slice.  When  the 
soil  is  variable,  and  it  appears  difficult  to  cut  a  furrow  of  uniform 
width  and  depth,  observe  those  places  where  the  plow  works  to 
suit  you.  Then  stop  at  once,  and  endeavor  to  adjust  the  plow  by 
the  clevis,  by  the  wheel  or  wheels,  by  lengthening  or  shortening 
the  whiffletrees  or  traces,  or  ox  yoke  and  chain,  to  make  it  run 
exactly  the  depth  and  width  desired.  Make  yourself  master  of 
the  principles  laid  down  in  Vol.  I.,  pp.  331  to  336,  on  Adjusting 
the  Plow  and  Beginning  to  Plow,  and  procure  plows  adapted  to 
the  work — to  the  depth  of  furrow  and  width  of  furrow  slice — 
and  you  may  safely  calculate  on  a  very  satisfactory  improvement 
in  plowing.  But  the  beginner  must  keep  in  mind  this  one  im- 
portant fact,  that  he  cannot  plow  well  eight  inches  deep  with  a 
plow  that  was  designed  to  run  only  four  inches  deep.  A  deep 
tiller  plow  will  work  well  when  running  shallow;  but  a  shallow 
t.ller  will  not  do  good  work  when  adjusted  to  run  deep. 

420.  Plowing  is  quite  different  from  most  other  work.  If  it 
b3  poorly  performed  it  must  remain  so.  A  plowman  cannot  re- 
turn to  perfect  a  bad  job.  When  hoeing  potatoes,  he  can  return 
and  do  his  work  over  again  until  it  is  well  done.  But  in  order 
to  plow  well,  a  man  must  know  how  to  start  correctly,  and  how 
to  maintain  a  correct  course  of  procedure.  A  careless,  inad-. 
vertent  step  in  the  course  of  one's  conduct  brings  a  reproach  on 
his  character  that  cannot  be  easily  wiped  away.  So  with  plow- 
ing. If  every  furrow  is  not  made  with  careful  precision  the 
work  w  11  not  be  done  well.  These  suggestions  are  made  merely 
to  induce  young  plowmen  to  aim  to  excel  in  holding  the  plow. 
Good  plowing  is  intimately  connected  with  "paying  fanning;" 
because  if  land  be  not  well  plowed  it  is  folly  to  expect  to 
raise  superior  crops.  And  if  a  farmer  fails  to  grow  remunerating 
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crops  because  his  land  is  not  half  pulverized,  he  cannot  expect 
to  make  farming  pay.  If  we  can  induce  our  farmers  to  plow 
better,  one  very  important  step  has  been  taken  towards  making 
the  cultivation  of  the  so!l  a  paying  business. 

DRAUGHT  OF  HEAVY   AND  LIGHT  PLOWS. 

421.  The  momentum  of  a  plow  in  its  passage  through  the  soil 
ii  not  an  appreciable  force.     There  is  no  advantage  arising  from 
the  use  of  a  heavy  plow,  from  its  relieving  the  team  in  overcom- 
ing obstacles.  On  the  contrary,  there  is  considerable  disadvantage 
in  the  draught  of  a  heavy  plow,  as  every  unnecessary  pound  ab- 
sorbs a  certain  proportion  of  the  effective  muscular  Force  of  the  team. 
If  a  plow  weighing  one  hundred  pounds,  which  is  heavier  than 
many  good  plows,  be  sufficiently  strong,  the  addition  to  its  weight 
of  thirty  or  more  pounds  will  tax  the  team  to  haul  that  unneces- 
sary weight  from  day  to  day  to  no  purpose.     A  dynamometer  (or 
draft-measurer)  is  r.ot  delicate  enough  to  indicate  the  difference 
which  there  actually  is  between  the  draught  of  light  and  heavy 
plows.     If  a  plow  cuts  a  furrow  slice  one  foot  wide,  then  in  plow- 
ing one  acre,  if  it  weigh  thirty  pouuls  more  than  is  necessary,  it 
will  absorb  an  amount  of  the  effective  force  of  a  team  sufficient 
to  move  1,980  Ibs.  a  distance  of  one-eighth  of  a  mile,  dragging  it 
along  on  the  ground.     These  facts  lead  us  to  discourage  the  use 
of  unnecessarily  heavy  plows,  out  of  regard  to  the  teams,  if  not 
to  the  plowman. 

422.  In  plowing  stony  soils  with  a  light  plow,  if  small  stones 
continually  turn  the  plow  from  its  course,  so  that  the  plowman 
must  labor  hard  to  keep  it  in  its  proper  place,  I  have  often  seen 
them  put  a  large  stone  in  the  bosom  of  the  plow  to  make  it  run 
more  steadily,   and  I  have  sometimes  done  so  myself.     In  such 
places  there  is  some  advantage  in  a  heavy  plow.     Still,  as  a 
general  rule,  a  heavy  plow  will  be  found  about  as  disadvantage- 
ous as  a  heavy  shovel,  heavy  hand  hoe,  chopping  ax,  grass  scythe, 
or  grain  cradle.     If  a  plow  be  made  sufficiently  strong  it  will  be 
heavy  enough  to  work  well  in  most  soils. 
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HOW  TO  TEST  THE  DRAUGHT  OF  PLOWS. 

423.  An  instrument  called  a  dynamometer  is  placed  between 
the  plow  beam  and  draught  chain,  and  the  team  draws  by  it  as 
by  a  clevis.     They  are  required  to  move  at  the  rate  of  2J  miles 
per  hour,  or  220  feet  per  minute.     The  dial  and  index  of  this 
instrument  is  graduated  to  represent  a  horse  power  when  the 
team  moves  at  the  velocity  just  stated.     For  example — if  the 
dynamometer  indicates  300  pounds  when  the  team  is  moving  at 
the  rate  of  220  feet  per  minute,  the  force  required  is  just  equal 
to  what  is  understood  in  mechanics  as  "  two-horse  power."  Now, 
if  the  speed  of  the  team  be  increased  from  220  feet  per  minute  to 
440  feet,  or  5  miles  per  hour,  the  dynamometer  will  indicate  600 
pounds  instead  of  300.     This  is  the  theory,  and  is  probably  cor- 
rect. 

424.  When  a  man  desires  to  have  the  dynamometer  exhibit 
a  light  draught  of  his  plow,  he  adjusts  it  to  run  at  the  desired 
depth,  without  drawing  downward  but  very  little  on  the  gauge 
wheel  at  the  end  of  the  beam.  Then  he  drives  the  team  as  slowly 
as  he  can  make  them  move,  and  at  the  same  time  lifts  on  his 
plow  handks  and  thrusts  forward,  as  if  he  was  shoving  the  plow 
by  hand.     In  this  way  the  draught  of  a  plow  will  be  exhib- 
ited  by  the  dynamometer  much  less  than  the  correct  draught. 
On  the  contrary,  if  he  desires  to  make  it  appear  that  some  other 
plow  draws  harder  than  his  own,  he  \vill  adjust  it  to  run  a  little 
too  de^p,  then  bear  down  heavily  on  the  handles,  which  increases 
the  draught,  and  drive  the  team  much  faster  than  220  feet  per 
minute,  when  the  dynamometer  will  leave  the  300  pound  figure 
and  stand  at  400  or  450  pounds. 

425.  The  theory  is  that  a  certain  amount  of  force  is  required 
to  draw  a  plow  220  feet  per  minute.     Xo\v,  if  that  resistance 
and  friction  in  cutting  the  furrow  slice  loose  and  turning  it  over 
be  overcome  in  less  time,  the  force  must  be  increased. 

DON'T  PLOW  HEAVY  SOILS  TOO  EARLY  IN  THE  SPRING. 

426.  By  too  early,  I  mean  before  the  soil  has  settled  or  is  in 
a  proper  condition  to  turn  up  mellow  and-  lively.    Ground  should 
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always  be  allowed  to  settle  after  it  has  been  frozen  before  it  is 
plowed.  The  soil  is  rendered  lighter  and  more  porous  by  freez- 
ing and  thawing:  and  after  it  has  been  frozen  and  thawed  it 
settles  back  to  its  original  compactness.  Therefore  if  it  bo 
plowed  before  it  has  settled,  it  will  settle  after  plowing;  and  in 
a  short  period  of  time  will  be  as  compact  as  if  it  had  not  been 
plowed  at  all.  Bnt  let  it  be  plowed  or  spaded  after  it  has  settled 
to  its  former  compactness,  and  it  will  remain  mellow  and  friable 
for  a  long  time  unle'ss  it  is  excessively  wet. 

427.  Every  farmer  should  make  some  estimate  of  his  plowing 
and  sowing,  in  order  to  know  how  many  days  will  be  required 
to  complete  this  branch  of  business;  and  then,  if  the  weather  is 
unfavorable  and  the  soil  too  wet,  plowing  may  be  delayed  some- 
times for  a  longer  time,  or  until  the  soil  is  in  a  proper  condition 
to  be  plowed  and  harrowed.     These  considerations  are  of  far 
more  importance  where  clay  predominates  in  the  soil  than  where 
the  soil  is  sandy  and  loamy.     As  soon  as  the  frost  has  disap- 
peared from  the  soil,  and  it  has  settled  and  become  so  dry  that  it 
will  not  adhere  to  one's  feet,  it  is  in  a  good  condition  to  be 
plowed,  as  it  will  pulverize  more  thoroughly  if  plowed  about  that- 
time,  than  it  will  if  it  be  plowed  before  it  has  settled.     Where 
soils  are  apt  to  become  lumpy,  or  to  bake,  it  is  very  important 
that  they  should  be  plowed  at  a  time  when  they  are  just  moist 
enough  to  crumble  well  when  the  plow  breaks  them  up.     • 

428.  In  case  a  field  is  inclined  to  be  a  little  too  wet,  it  would 
be  far  better,  both  for  the  soil  and  the  crop,  to  defer  plowing  it 
for  a  week  or  more  than  to  plow  it  early,  when  the  furrows  roll 
up  like  huge  slabs  of  putty.     Ground  may  be  plowed  for  Indian 
corn  during  this  month,  in  some  localities,  more  advantageously 
than  next  month;  although,  as  a  general  rule,  it  will  be  best  to 
defer  plowing  for  that  crop  until  the  time  to  plant  the  seed  has 
nearly  arrived.     Where  the  soil  is  heavy  and  in  sod,  and  free 
from  noxious  weeds,  let  it  be  plowed  as  soon  as  practicable  after 
the  frost  has  disappeared  from  the  ground.     Many  of  the  fields 
on  the  slopes  of  our  lakes,  where  the  soil  is  heavy,  ought  to  be 
plowed  as  early  as  practicable  in  the  spring,  because  the  work 
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can  be  performed  so  much  better — the  furrows  can  be  cut  of  a 
more  uniform  depth,  and  the  soil  will  pulverize  better — than  it 
would  if  the  plowing  were  deferred  until  later  in  the  season. 

429.  When  the  soil   is  light,   mucky,    sandy,  or  gravelly, 
plowing  may  be  done  at  almost  any  period.     But  it  is  far  better 
to  let  teams  stand  idle,  and- plowmen  do  nothing,  than  to  plow 
heavy  soils  too  early  in  the  spring,  when  a  spring  crop  is  to  be 
put  in  without  plowing  a  second  time.     I  am  familiar  with  many 
kinds  of  soil  that  may  be  plowed  with  decided  benefit  as  soon  as 
the  frost  is  out,  before  it  has  settled,  if  it  is  to  be  plowed  again 
before  seed  time.     I  will  mention  instances  in  point,  and  the  ad- 
vantage.    On  the  slopes  of  many  of  our  lakes,  where  there  is  a 
large  proportion  of  gravelly,  calcareous  clay,  if  it  be  plowed  be- 
fore it  settles  it  will  turn  up  mellow — if  there  is  not  an  excess  of 
water — and  the  plow  can  be  run  at  a  more  uniform  depth  than  if 
the  soil  had  settled.     Then,  just  before  the  crop  is  put  in,  plow 
again.     I  have  always  observed  that  soils  of  this  character,  when 
managed  in  this  way,  would  continue  mellow  much  longer,  and 
produce  better  crops  than  when  plowed  but  once  either  early  or 
late  in  the  spring. 

ABOUT  TEMPERING  PLOW   IRONS. 

430.  The  ignorance  and  credulity  of  farmers  are  often  im- 
posed upon  in  the  most  outrageous  manner  by  blacksmiths,  who 
temper  plow  coulters  and  steel  points,  as  well  as  by  manufacturers 
who  make  cast-iron  shares.     In  the  1st  vol.,  p.  325,  I  discussed 
the  merits  of  cast-iron  points.     Here  I  shall  expatiate  on  steel 
points. 

431.  S  ome  manufacturers  use  a  very  poor  quality  of  American 
steel  on  points  on  their  steel  plows,  and  give  them  a  low  temper 
also.  Consequently  the  points  wear  out  almost  as  soon  as  if  they 
were  made  of  wrought  iron.     No  plow  will  run  well  with  a  dull 
point  except  in  very  soft  ground.  Furthermore,  when  plow  points 
are  resharpeued  with  poor  steel,  and  not  tempered  properly,  it  be- 
comes necessary  to  sharpen  them  quite  often,  which  is  somewhat 
expensive.     Cast-iron  plow  points,  if  made  of  hard  iron,  with  the 
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edges  cold-chilled,  as  directed,  Yol.  I.,  p.  325,  will  wear  better 
and  be  less  expensive  than  steel.  But  when  a  farmer  has 
concluded  to  use  steel  points,  he  should  procure  good  English 
Blister,  and  have  the  blacksmith  use  charcoal  instead  of  mineral 
coal  for  heating  it,  and  stand  by  him  and  see  that  he  gives  it  a 
hard  temper.  (See  How  to  Temper  Edge  Tools,  Vol.  I.,  p.  371.) 
The  correct  temper  for  a  plow  point  and  coulter  is  as  hard  as  a 
stone-cutter's  tools  for  drilling  and  dressing  granite.  Then  they 
will  wear  well.  A  man  can  temper  such  things  himself  by 
following  the  directions  in  Vol.  I.,  532.  A  sky-blue  temper  is  too 
soft  for  plow  points.  It  should  be  of  a  straw  color,  and  if  a 
point  is  rather  thick,  the  color  may  be  a  little  higher  than  straw 
color — merging  into  white,  or  the  lightest  color. 

432.  The  reason  why  charcoal  is  superior  to  mineral  coal  for 
heating  steel  is,  it  does  not  furnish  so  intense  heat  as  mineral  coal, 
as  the  latter  will  often  burn  steel  before  it  is  sufficiently  heated 
through  and  through.    A  charcoal  fire  heats  thick  pieces  of  steel 
gradually  without  burning  the  surface.     Put  a  plow  coulter  or 
point  in  the  cook  stove,  when  blacksmiths  are  at  a  distance,  and 
as  soon  as  it  exhibits  a  red  heat  plunge  it  into  cold  water  till  cool- 
Apply  a  file  to  it,  and  if  the  file  cuts  it,  heat  it  a  little  hotter,  and 
cool  as  before.  Some  steel  requires  more  heat  than  others.  There- 
fore if  the  temper  is  not  right,  heat  the  steel  again  and  cool  it 
until  it  is  hard  enough. 

BREAKING   jpltAIRIK. 

"Now,  the  strong  p'ow,  among  the  j  igjjed  roots, 
Oft  stalled  with  difficulty,  turns  beneath 
The  black  and  antique  mould."  READ'S  NEW  PASTORAL 

433.  The  chief  point  of  difference  between  pioneers  of  ovir 
we  tern   world,  with  reference  to  breaking  prairie,  is  the  Urns 
when  it  is  best  to  plow,  and  the  most  suitable  depth.     One  man 
contends  that  it  is  best  to  use  a  strong  team  and  plow  deep; 
while  another,  whose  authority  is  equally  good,  maintains  that 
it  is  better  to  plow  shallow.     My  own  opinion  OM  this  subject  is, 
that  when  prairie  is  broken  in  the  spring,  and  a  crop  is  to  be  raised 
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on  it  immediately,  shallow  plowing  is  best,  because  the  grass  is 
speedily  killed  at  the  top,  and  the  lower  roots  are  smothered.  If,  af- 
ter taking  a  summer  corn  crop  from  this,  it  is  turned  deep  under,  the 
new  soil  brought  up  is  ameliorated  by  winter  freezing,  and  is  then 
ready  for  spring  crop.  If  the  deeper  new  soil  that  has  long  lain 
below  the  free  access  of  air  be  turned  up  and  planted  to  corn, 
it  will  not  do  well.  If  plowed  deep  in  early  summer,  and  left  thus, 
it  will  be  moderately  fitted  for  autumn  or  spring  wheat,  and  the 
slowly  decaying  sod  beneath  will  furnish  a  good  seed  bed  as  well 
as  food  for  the  wheat  roots.  We  should  therefore  say,  that  the 
question  depends  very  much  upon  the  relative  importance  of  the  first 
season's  corn  crop  as  compared  with  that  of  the  following  wheat 
crop.  If  a  good  yield  of  corn  is  imperatively  necessary  to  a 
new  settler,  let  him  break  shallow  at  first  and  deeper  afterward. 
If  he  can  wait  for  the  wheat,  and  also  to  get  the  best  possible 
future  condition  of  the  soil,  let  him  at  once  mix  the  surface  sod 
with  the  lower  soil,  some  of  it  at  least  as  deeply  as  possible. 

434.  A  correspondent  of  the  American  Agriculturist,  who 
professes  to  have  had  much  experience,  says:  "  Breaking  prairie 
is  a  work  accompanying  pioneer  life,  and  as  oxen  are  the  best 
teams  for  pioneers,  they  are  best  to  break  up  prairies.  Horses, 
to  do  much  at  the  business,  must  have  a  good  supply  of  grain  or 
they  will  run  down,  and  grain  is  a  costly  article  with  pioneers, 
while  prairie  grass  is  most  abundant.  Strong  ox  teams  may  be 
hurried  throughout  the  proper  season  of  breaking  (say  from  fifty 
to  sixty  days,  commencing  as  soon  as  tlure  is  a  full  bite  of  grass 
for  the  teams)  and  yet  increase  in  flesh.  I  have  broken  15  acres 
by  the  week,  with  five  and  six  yoke,  without  reducing  the  condi- 
tion of  my  team.  To  do  a  first-rate  business  at  breaking  in 
timber  lands  or  "  barrens,"  much  of  the  team  should  have  horns, 
because  in  all  such  places  the  plow  should  go  as  near  a  foot  deep 
as  possible.  Two  pioneers  being  neighbors,  ami  having  between 
them  four  yoke  of  good  cattle  and  some  steers,  may  unite  their 
forces,  and  break  more  and  far  better,  with  such  a  team,  and  thy 
right  /and  of  a  plow,  than  three  men,  each  plowing  with  a  span 
of  horses,  would  be  at  all  likely  to  break.  Some  dozen  years  aijo 
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I  remarked  to  a  friend,  who  was  breaking  in  "  the  barrens,"  with 
rather  a  light  team,  that  he  had  better  increase  his  tca:n,  so  as  to 
break  his  ground  fully  twice  as  deep.  After  debating  the  ques- 
tion at  length,  he  added  six  head  to  his  team,  and  broke  accord- 
ingly. Several  years  afterwards,  that  friend  assured  me  that  the 
line  where  the  depth  of  breaking  was  doubled,  had  been  manifest 
in  every  crop  he  had  grown  upon  it  since. 

435.  Experience  and  observation  justify  me  in  saying  to  all 
who  can  open  farms,  where  the  soil  and  climate  are  similar  to 
that  of  Illinois,  break  or  plow  all  the  rich  loams  at  least  one  foot 
deep.  This  is  imperative,  if  they  would  grow  abundant  crops  of 
corn.  No  good  farmer  should  aim  at  less  than  70  or  80  bushels 
to  the  acre,  which  is  more  than  twice  what  Illinois  farmers  com- 
monly get.  If  any  one  will  manage  his  corn  field  "first  rat/j" 
in  all  respects,  I  will  add  20  bushels  to  the  above,  as  whit  lie 
may  reasonably  aim  to  secure  without  using  a  hoe  after  planting. 
Such  plowing  will  also  very  much  increase  the  yield  of  most  of 
other  crops,  small  grains  and  grass.  In  light,  sandy  soils,  turn- 
ing up  the  ground  12  inches  deep,  might  not  only  fai,l  to  pay 
well,  but  might  be  in  some  cases  deleterious  on  account  of  let- 
ting fertilizers  sink  too  deep  into  the  ground.  Let  me  further 
say  to  the  pioneer  who  is  constrained  to  break  shallow,  and  as 
late  as  in  the  month  of  June,  to  grow  a  crop  of  sod  corn:  Get 
for  seed  either  Canada  flint,  Rhode  Island  premium-,  squaw 
corn,  or  some  kind  which  will  mature  in  sixty  days.  I  have  put 
out  such  as  I  got  from  the  Indians,  called  squaw  corn.  The 
ground  was  broken  as  late  as  the  12th  of  June,  less  than  two 
inches  deep,  and  the  yield  was  very  good.  It  ripened  fully  in 
August.  Still,  had  July  and  August  of  that  year  boen  as  dry 
as  those  months  often  are,  it  is  not  likely  I  should  have  got  my 
seed  back.  Twenty  years  ago  I  deemsd  that  the  best  breaking 
which  was  the  shallowest,  and  boasted  that  I  could  cut  and 
cover  at  less  depth  than  two  inches.  Even  now,  I  have  no  doubt 
this  depth  is  about  right  for  the  special  purpose  of  putting  in  a 
crop  of  wheat  the  same  season,  before  the  autumnal  equinox.  Yet 
even  then,  I  thought  it  well  to  go  three  or  four  times  as  deep  in 
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cross-plowing  the  ground  for  corn."  JOH\  E.  DARBY,  Muscatine 
Co.,  Iowa,  writes:  "  The  first  point  of  importance  is  the  season 
of  the  year  for  breaking,  this  may  vary  slightly  in  different  years, 
but  as  a  general  rule,  the  .very  best  is  the  month  of  June.  Tho 
operation  may  be  commenced  as  soon  as  the  young  grass  is 
sufficiently  started  for  pasturage,  and  be  continued  until  harvest. 
This  gives  a  range  of  time  from  the  middle  of  May  until  the 
middle  of  July,  If  done  earlier,  weeds  sprout  up  through  the  sod ; 
the  grass  also  comes  up,  and  renders  it  tough  to  work  the  next 
year.  If  later,  the  sod  does  not  rot  sufficiently  for  wheat,  though 
it  generally  lies  clean  and  brings  good  corn.  I  can  see  no  dif- 
ference in  the  rotting,  whether  left  smooth  or  rough  ;  but  it  is 
far  pleasanter  working  smooth  ;  and  a  plow  laying  a  smooth 
furrow  runs  lighter.  New  sod  is  good  for  almost  any  field 
crop,  and  gives  the  surest  chance  for  spring  wh^at,  which  is 
never  or  rarely  injured  by  chinch-bug  or  rust,  and  less  liable  to 
smut.  Wheat  is  sown  on  the  sod  as  soon  as  possible  in  the 
spring,  always  without  stirring,  but  thoroughly  harrowing,  which 
is  easily  done  if  the  sod  has  been  properly  broken,  and  at  the  right 
time.  For  corn,  the  sod  must  be  re-plowed  in  the  spring.  Tnis 
is  easily  done,  if  the  sod  is  well  rotted,  and  it  generally  will  be 
if  broken  in  June;  but  if  the  sod  is  a  little  tough  or  raw,  a  rolling 
cutter  is  of  great  use.  Plow  an  inch  or  two  deeper  than  the 
breaking,  and  proceed  as  on  sward  in  the  east.  Another  tiling 
of  importance  is,  to  break  as  shallow  as  possible;  2£  to  3 
inches  is  sufficient,  the  sod  rolling  batter  than  when  broken 
deep.  In  "  roughs"  or  bushy  land,  it  must  necassarily  be  broken 
deeper.  Another  point  is,  to  have  the  Ian  ]  freshly  burned,  if 
possible;  mark  it  off,  burn  the  old  grass,  and  break  immediately. 
If  the  grass  gets  too  high,  the  sod  does  not  rot  so  well. 

436.  "  A  word  as  to  mode.  Breaking  prairie  was  formerly 
almost  exclusively  done  with  ox  teams,  from  3  to  6  yok^s  to  a 
plow,  the  plow  cutting  from  18  to  23  inches.  Tais  raiJa  it 
necessary  to  employ  regular  '  breakers,'  as  not  every  one  could 
afford  to  keep  such  a  team;  but  now,  smooth  prairie  is  frequently 
broken  with  two  or  throe  good  horses — if  three,  worked  abreast. 
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A  plow  of  10  to  12  inches  cut,  and  of  sharp  wedge-like  form,  is 
nsed,  and  some  prefer  this  kind  of  breaking.  I  have  done  con- 
siderable in  this  way,  and  with  two  medium  horses  con  break 
from  1  to  3  acres  per  day.  A  poor  man  can  thus  make  a  farm 
with  little  expense  beyond  his  own  labor." 

431.  Mr.  JOHN  W.  BARRETT,  Pierce  Co.,  Wisconsin,  writes: 
"The  best  time,  or  I  might*say  the  only  time  to  break  up  prairie 
land,  is  from  the  1st  day  of  June  to  the  20th  of  July.  The  reason 
is,  that  broken  before  June,  the  grass  does  not  get  a  good  start, 
and  it  will  turn  and  grow  through  the  breaking.  If  it  is  Juno 
and  July,  the  grass  has  a  start,  and  when  breaking  is  done 
with  a  hot  sun  on  it,  is  sure  to  rot.  Have  the  sod  all  turned 
over,  and  let  it  be  as  rough  as  possible  to  make  it,  as  when  in  this 
condition  it  is  more  easily  torn  up  and  prepared  for  seed  harrow- 
ing in  the  spring.  Wheat  is  preferable  for  the  first  crop,  and 
also  for  the  second.  My  own  practice  is  to  break  my  land  in 
June,  then  sow  turnips  or  ruta  baga  seed,  which  usually  pays 
for  the  breaking.  The  following  spring  I  use  a  large  cultivator, 
dragging  it  over  twice  again,  which  is  sufficient  if  the  land  is 
broken  at  the  right  time.  The  sod  rots  better  when  rough  than 
when  laid  smooth  and  even." 

438.  "  Why  will  not  '  wild '  prairie  sod  rot  like  that  of  '  tarne ' 
grasses  at  the  west  and  east  ?"  is  a  question  we  repeatedly 
asked,  and  received  the  response  that  the  roots  of  wild  grasses 
and  weeds  are  so  tenacious  of  life  that  they  cannot  be  effectually 
killed  and  the  sods  made  to  decay  if  turned  under  deep.  In 
opposition  to  this  view  we  have  a  single  fact  to  present,  and  our 
prairie  readers  may  draw  their  own  conclusions.  Mr.  THEODORE 
GEXXERT,  of  Livingston  County,  Illinois,  plowed  the  land  for  his 
beets  and  for  a  considerable  corn-field  to  the  depth  of  10  or  12 
inches,  the  latter  being  reached  whenever  practicable.  Double 
JMichignn  plows  were  used,  and  the  top  paring  of  sod  wascoveivd 
with  9  iiiclms  of  mould..  Mr.  G's  beets  were  the  only  good  field 
crop  we  saw  in  Northern  Illinois  in  October,  and  his  corn,  though 
"sod  corn,"  and  somewhat  damaged  by  the  frost,  was  by  far 
better  than  any  corn  raised  on  old  land  which  we  saw  in  that 
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region.  It  stood  the  drought  well,  and  a  large  portion  of  the 
crop  was  so  far  matured  as  to  be  uninjured  by  the  frosts  of 
August  and  September. 

WIDE  V».    NARROW    FURROW  SLICES. 

439.  Every  good  plowman  knows  that  it  requires  sometimes 
twice  the  amount  of  force  to  draw  a  plow  to  cut  the  first  furow 
than  is  necessary  after  one  furrow  has  been  made.  The  reason  of 
this  is,  the  first  slice  must  be  cut  out  of  the  solid  ground,  and  the 
whole  of  it  raised  as  high  as  the  plow  runs  in  depth;  and  the  side 
pressure  on  the  land  side  and  mould  board,  besides  the  friction 
arising  from  other  sources,  is  sometimes  equal  to  the  power  of  one 
horse.  This  is  especially  true  when  turning  the  first  furrow  slice 
in  sod  ground  that  is  hard  and  dry.  The  writer  has  often  been 
obliged  to  run  the  plow  three  times  across  the  field  in  one 
place,  before  one  furrow  could  be  made  of  the  desired  depth. 
This  was  because  the  ground  was  so  hard  and  dry,  a  team  could 
draw  the  plow  only  a  few  inches  deep.  But  after  one  furrow 
was  made,  the  team  could  cut  a  furrow  the  desired  depth  with 
comparative  ease,  by  adjusting  the  plow  to  take  a  slice  only  a 
few  inches  wide.  When  a  plow  cuts  a  wide  furrow  slice,  the 
draught  is  increased  with  the  width,  until  the  same  amount  of 
force  is  required  that  is  essential  to  plow  the  first  furrow  through 
unbroken  ground.  For  this  reason,  when  the  ground  is  hard 
and  dry,  unless  a  plow  is  set  to  cut  very  narrow  slice  =,  more  team 
must  be  employed.  But  by  using  a  short  ox  yoke,  or  a  short 
double  whiffletree,  so  that  the  plow  may  be  made  to  cut  only 
four  or  six  inches  wide,  and  by  having  a  sharp  coulter  on  the 
plow  set  as  far  back  towards  the  throat  or  standard  of  the  plow 
as  it  can  be  conveniently,  a  single  team  can  plow  hard  and  dry 
ground  as  deep  as  a  double  team,  but  not  so  fast.  Still,  the 
pulverization  would  be  much  more  complete.  When  a  double 
team  is  employed  to  plow  hard  and  dry  ground,  if  there  is  only 
a  limited  proportion  of  clay  in  it,  the  slices  will  frequently  turn 
up  in  large  clods,  and  require  much  rolling  and  Imrrowino-  to 
pulverize  them.  But  by  using  a  good  coulter,  set  back  of  the 
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plow  point,  and  plowing  about  one  third  of  an  acre  per  day,  the 
work  may  be  performed  of  a  uniform  depth;  and  the  pulveriza- 
tion will  be  more  complete  than  if  the  same  soil  were  spaded. 
If  the  coulter  be  placed  forward  of  the  plow  point,  as  it  usually 
is  for  ordinary  plowing,  it  will  keep  the  plow  from  entering  the 
hard  ground  readily.  The  plow  point  should  enter  three  or  four 
inches  first,  so  as  to  make  the  plow  run  steadily;  If  the  coulter 
be  sharp,  and  in  the  correct  position,  it  will  shave  off  and  pul- 
verize a  few  inches  in  width  more  effectually  than  the  plow  alone. 
We  have  known  farmers  to  plow  heavy  dry  soils  in  this  manner 
ten  and  twelve  inches  deep,  cutting  slices  oniy  three  inches  wide, 
with  a  single  team. 

POOR    PLOWING    IN    AMERICA. 

440.  The  first  thought  of  a  good  farmer  from  Europe,  when 
he  sees  how  we  plow  in  America,  is,  "what  wretched  work  !" 
A  Canadian  farmer  attending  one  of  our  State   Fairs  went  to 
the  plowing  match  with  a  view  of  witnessing  a  specimen  of  nice 
work;  and  the  prize  plowing  was  so  much  inferior  to  the  ordi- 
nary plowing  where  he  had  resided,  that  he  exclaimed  with  no 
little  astonishment:  "You  don't  call  that  premium  plowing?" 

441.  It  is  a  shameful  reproach  to  American  farmers  that  they 
are  such  poor  plowmen.     For  the  most  part,  the  plowing  is  per- 
formed in  a  most  shabby  manner.  If  the  plow  runs  in  nearly  beam 
deep,  or  only  two  inches  deep,  or  if  it  cut  a  wide  or  narrow  furrow 
slice,  it  is   all  the   same.     And    if  they  are  as  crooked  as  a 
doubled-and-twisted  ram's  horn — "all  right.     Crops  will  grow 
just  as  well  as  if  every  furrrow  were  as  straight  as  a  mathematical 
line."     This  is  the  reasoning  of  American  farmers,  as  a  class. 

442.  Some  of  the  reasons  why  we  see  so  much  poor  plowing 
in  America  are,  the  plowmen  possess  little  skill  and  no  ambi- 
tion to  excel  in  performing  a  piece  of  work  in  a  neat  and  thorough 
manner.     This  is  the  main  reason      Another  reason  is,  the  sur- 
face of  the  soil  is  left  so  rough  and  uneven,  that  it  is  impracti- 
cable for  a  good  plowman  to  do  the  work  well.     Furthermore, 
many  plows  are  not  at  all  adapted  to  the  kind  of  plowing;  are 
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not  properly  adjusted;  the  team  is  not  hitched  right  to  them; 
and  they  are  seldom  in  good  running  order.  All  these  impsr- 
fections  operating  together  against  good  plowing,  are  the  means 
of  performing  the  work  in  a  very  unskillful,  and  many  times 
inefficient  manner. 

THE  ORIGINAL  FORM   OF  THE  PLOW. 

443.  The  shape  of  the  mould  board  has  elicited  much  discus- 
sion on  the  part  of  manufacturers.  The  original  form  of  the  plow 
was  such  as  to  simply  loosen  a  few  inches  in  depth  of  a  portion 
of  the  surface,  without  any  reference  to  inverting  the  sod.   Then 
the  thought  was  conceived  of  a  form  of  plow  that  would  not  only 
break  up,  but  move  the  entire  soil  just  as  it  would  be  if  a  plow 
were  to  simply   slide  the  furrow  slices  sidewise  without  turning 
them  over.     After  this  a  piece  of  hard  wood  was  dressed  out  in 
the  form  of  a  mould  board,  and  attached  to  the  wooden  block, 
which  subserved  the  use  of  the  land  side,  and  both  were  covered 
with  narrow  plates  of  iron;  but  sometimes  there  was  no  iron  at 
all  on  the  mould  board.     As  the  mould  board  was  made  of  hard 
wood,  having  but  little  twist,  it  would  last  many  years,  as  there 
was  not  much  friction  between  it  and  the  furrow  slice.    Specimens 
of  this  kind  of  plow  aro  preserved  in  the  New  York  State  Ag- 
ricultural Hall,  at  Albany.     The  standard  of  this  wooden  plow 
consisted  of  a  strip  of  tough,  hard  wood,  about  four  or  five  inches 
wide  and  an  inch  and  a  quarter  thick,  passing  through  the  beam 
and  the  block  of  wood  for  the  land  side,  with  a  str  >ng  iron  bolt 
forward  of  it.     The  point  of  this  style  of  plows   was  laid  with 
steel,  and  I  have  often  heard  plowmen  remxrk  that  the  point  was 
taken  every  day,   while  the  team  was  eating,  soinstimss  three 
miles  to  the  blacksmith's  shop  to  b3  s!iarp3ii3l.     With  such  rude 
implements  as  this  our  fathers  plowed  the  soil  for  crop?. 

THE   PEACOCK   PLOW. 

444.  Yankee  invention  soon  supplanted  the  woo  lea  plow  al- 
luded to  in  the  preceding  paragraph,  by  introducing  an  iron  plow 
having  a  mould  board  and  landside  of  thick  land  iron  hammered 
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out  in  a  very  rude  manner.  Farmers  looked  upon  this  plow,  when 
compared  with  the  wooden  "  Bull  Plow,"  as  the  height  of  per- 
fectibility in  this  kind  of  implement.  The  standard  of  this  plow 
consisted  of  a  strong-  iron  bolt,  passing  through  ears  or  flanges  on 
the  mould  board  and  landside,  and  up  through  the  brara,  with  a 
nut  on  the  upper  end  above  the  beam.  Such  plmvs  were  usod 
only  where  the  fields  were  free  from  obstructions,  such  as  stumps, 
fast  stones,  and  strong  roots. 

WOOD'S  IMPROVEMENT. 

445.  I  have  often  heard  it  remarked  that  Jethro  Wood  was 
a  "  v:hittling  Yankee."     He  would  whittle  potatoes  hour  after 
hour  in  the  form  of  miniature  plows.     At  length  he  disclosed  the 
idea  of  having  a  cast  iron  mould  board  and  cast  iron  standard  in 
one  unbroken  piece  of  metal.     His  potato  plow  showed  our  im- 
proved plows  in  embryo.     It  was  one  of  the  best  inventions  ever 
made.     It  would  be  interesting  to  read   the  difficulties  he  en- 
countered, and  the  obstacles  he  surmounted,  in  getting  his  patterns 
made;  and,  after  they  were  made,  how  he  persevered  against  a 
torrent  of  opposition   to  get  them  moulded  and  cast.     Sometimes 
he  found  it  necessary  to  give  the  moulders  a  bonus  before  he 
could  induce  them  to  attempt  to  mould  them.     Moulders,  at  that 
lime,  did  not  possess  that  degree  of  skill  which  is  now  mani.ested. 
Now  mechanics  can  mould  and  cast  almost  any  form.     Then,  if  a 
man  could  mould  patterns  as  straight  as  sleigh  shoes,  he  thought 
himself   "  wondrous  smart."     The  cast-iron   standard  was  Mr. 
WOOD'S  invention,  and  secured  to  him  by  Letters  Patent. 

HUTCHINSON'S  IMPROVEMENT. 

446.  MATHIAS  HUTCHINSON,   Genoa,  Cayuga  Co.,  N    Y.,  in 
about   1855    brought   out  a  plow  with  the  cast-iron  standard 
and  landside  in  one  whole  piece,  as  represented  by  the  accompany- 
ing illustration.     The  excellence  of  this  invention  consists  in  hav- 
ing a  large,  open  throat,  which  effectually  prevents  clogging.     I 
have  used  one  of  this  kind  of  plow  on  my  own  farm,  and  I  liked 
it  very  much.     When  plowing  under  coarse  manure  we  would 

10* 
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often  approach  a  lot  of  stubble  and  straw,  which,  one  would 
think,  would  surely  clog  the  plow,  but  it  would  always  slip  one 
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side  as  soon  as  the  plow  began  to  feel  it.  I  never  mot  with  a 
plow  that  would  run  deep  and  shallow,  cut  narrow  and  wide, 
turn  sod  and  stubble,  without  carrying  earth  on  the  mould  board, 
and  parform  work  as  well  as  this  plow.  Still  there  may  be  better 
plows  than  this.  I  witnessed  its  operation  at  a  plowing  match  at 
Auburn,  N.  Y.,  in  1862.  I  was  chairman  of  the  committee.  We 
selected  a  hard,  calcareous,  stony  soil,  where  a  plowman  would 
often  be  taken  clear  from  the  ground  by  the  jostling  of  the  plow. 
Some  of  the  plowmen  "  backed  out"  after  they  had  commenced. 
A  celebrated  steel  plow,  working  on  the  next  land  to  this  plow, 
did  very  satisfactory  work.  But  HUTCHIKSON'S  plow  surpassed 
everything  on  the  ground,  and  plowed  its  assigned  task  in  a  most 
superior  manner.  I  have  no  pecuniary  interest  at  sta%e  which 
induces  me  to  commend  this  plow.  The  inventor  says  in  a  private 
letter  to  me,  which  I  take  the  liberty  to  insert  here:  "  No  patent 
has  ever  been  issued  on  said  improvements.  The  inventor  desires 
them  to  be  free  to  all.  A  caveat  was  fded  and  model  sent  to  the 
Patent  Office  in  1855.  Said  plow  was  intended  for  deep  plow- 
ing in  sward  land.  Five  years  afterwards  lie  made  a  plow  of  all 
work,  intended  to  turn  stubble  as  well  as  sward.  This  is  not  so 
long,  spreads  wider,  and  is  lighter  than  the  first  pattern.  The 
mould  board  is  constructed  on  the  principle  of  the  screw  and 
wedge  combined.  The  forward  part  approaches  the  form  of  the 
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wedge,  and  rises  and  spreads  at  nearly  the  same  angle;  but  the 
greater  part  is  a  section  of  a  screw,  slightly  increasing  towards 
the  extreme  wing. 

447.  One  distinguishing  feature  of  this  plow  is,  the  attach- 
ment of  the  standard  to  the  land  side,  as  represented  in  the  cut, 


LANDSIDE  VIEW  OF  HXJTCHINSON'S  PLOW. 

which  prevents  it  from  being  choked  out  of  the  ground  by 
stubble.  It  is  of  light  draft,  and  is  easily  guided  in  proportion  to 
the  amount  of  ground  it  moves.  It  breaks  the  furrow  less  than 
some  plows,  and  carries  no 
dirt  on  the  mould  board,  even 
in  mucky  ground,  after  being 
scoured  smooth.  This,  how- 
ever, is  the  testimony  of  those 
who  have  used  it  most.  Being 
long  and  "  clipper  built,"  it  is 
well  adapted  to  turning  a  deep 
furrow  in  stiff  clayey  lands. 
The  edge,  including  the  point, 
is  nearly  twenty  inches  long, 
and  cuts,  when  new,  over 
twelve  inches  wide.  This  is 
useful  in  cutting  off  Canada 

•  V  •    41  i  j       ,1  i  FRONT  VIEW  OF  KTTTCHINSON'S  PLOW. 

thistle,  clover,  and  other  deep 

roots,  as  it  lessens  the  draft  of  the  plow  and  assists  in  turning  tho 
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furrow  in  sward,  it  being  more  easy  to  out  than  to  tear  off  the 
bottom  of  the  furrow  slice,  especially  when  full  of  roots."  Tne 
inventor,  M.  HUTCITIXSOK,  King's  Ferry,  P.  0.,  Cayuga  Co.,  N.Y., 
has  been  accustomed  to  forward  a  set  of  castings  to  be  fitted  np 
for  patterns,  to  any  one  who  desires  to  manufacture  this  kind  of 
plow. 

THE  BEST  FORM  OF  PLOW  FOR  HEAVY   SOILS. 

448.  The  Mark  Lane  Express  suggests,  by  way  of  interro- 
gatory, how  is  it  that  the  round,  ragged,  shapeless  furrow-slice 
produces  a  finer  crop  than  the  finely-formed  rectangular  one  ? 
How  is  the  fact  to  be  accounted  for,  that  the  squeezed  sod  is  less 
fertile  than  the  one  whose  appearance  is  less  promising,  in  the 
estimation  of  amateurs,  whose  knowledge  is  more  confined  to 
book  routine  than  the  results  of  seed  time  and  harvest  ?  And 
since  the  fertility  of  the  land  is  more  a  chemical  than  a  mechanical 
question,  how,  again,  on  the  other  hand,  do  we  account  for  the 
opposite  result — that  the  sod  which  gets  the  greatest  amount  of 
shaking,  breaking,  frittering,  and  mechanical  teasing,  yields  the 
largest  amount  of  the  best  quality  of  corn  ?  In  fine,  as  two 
questions  are  obviously  involved,  and,  therefore,  are  raised  for 
solution,  viz.,  a  chemical  proposition  and  a  mechanical  onr,  what 
is  the  peculiar  relation  that  exists  between  them  ?  If  it  be  the 
fact  that  the  primary  object  of  cultivation  for  the  production  of 
the  various  agricultural  crops  is  a  well  pulverized  soil  and  porous 
subsoil,  then  the  farmers  ought  to  draw  out  the  ingenuity  of  our 
agricultural  mech-anics  by  givi:ig  prizes  for  those  plows  that  will 
invert  without  smoothing  and  smearing  the  under  strata,  and 
most  effectually  pulverize  the  greatest  quantity  of  land  a  given 
depth  with  the  least  amount  of  power,  instead,  as  the  present 
practice  is  by  all  our  agricultural,  societies,  awarding  prizes  to 
those  plows  that  cut  out  a  furrow  with  all  three  of  its  cut  sides 
well  smoothed  and  smeared  up,  and  turned  over  in  as  unbroken  a 
state  as  possible,  so  that  it  will  shine  from  one  end  to  the  other, 
like  a  well-moulded  piece  of  concrete,  and  the  bottom  of  the  fur- 
row well  polished  by  the  friction  of  a  broad  soled  landside  and 
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wrest,  thus  rendering  the  under  strata  almost  impervious  to  air 
or  water.  If  we  could  have  a  plow  so  made  that  it  would,  in 
the  act  of  inverting  the  furrow  slice,  break  it  into  pieces,  and  pass 
over  the  bottom  of  the  furrow  without  the  friction  of  any  smooth 
surface  of  iron  or  other  material  being  drawn  over,  closing  up  all 
the  pores  and  fissures  in  the  under  strata,  I  think  there  is  little 
doubt  but  such  a  plow's  cultivation  would  approach  (when  per- 
formed at  equal  depths)  fork  cultivation.  There  are  a  great 
many  of  the  best  farmers  who  are  of  opinion  that  it  is  a  great 
advantage  to  have  the  furrows  turned  as  completely  over  as  pos- 
sible. But  the  great  evil  is,  that  when  the  plow  is  set  to  turn 
the  furrow  thus,  they  require  so  much  harrowing  to  prepare  the 
land  for  the  dibble  or  the  drill;  but  such  would  not  be  the  case 
if  we  had  plows  that,  in  the  act  of  turning  over  the  furrow, 
would  well  crack,  rend,  and  break  it,  and  completely  invert  it, 
and  cut  it  up  from  the  under  strata  without  smoothing  the  bottom 
of  the  furrow,  and  closing  all  the  pores  and  fissures." 

449.  Returning  to  the  first  proposition,  all  the  interrogations 
may  be  answered  by  the  remarks  in  paragraph  320.     The  me- 
chanical operation  must  always  precede  the  chemical.     The  chemi- 
cal is,  in  a  great  degree,  dependent  on  the  mechanical.     Conse- 
quently, if  the  mechanical  part  be  poorly  performed,  it  is  impos- 
sible for  the  elements  of  nature  to  complete  the  chemical  portion. 

450.  Taking  a  philosophical  view  of  the  operation  of  plowing, 
the  mind  dwells  on  three  distinct  points,  viz.: — cutting  the  furrow 
slice  loose,  turning  it  over,  and  pulverizing  it.     The  great  pro- 
portion of  power  is  consumed  in  cutting  the  slices  loose,  not  only 
on  the  side,  but  tha  bottom  of  the  slice.      After  it  is  cut  loose 
very  little  power  is  required  to  invert  it.     Now,  in  order  to  ac- 
complish this  with  the  least  force,  the  point  and  wing  of  the 
share  must  rest  as  flat  on  the  ground  as  is  practicable.     In  thb 
position  the  plow  enters  much  easier  than  if  the  furrow  slice 
must  begin  to  rise  as  soon  as  the  share  com  nenc3s  entering  tho 
soil.     On  this  single  portion  of  the  plow,  inventors  have  mani- 
fested a  .great  want  of  understanding  of  correct  mechanical  prin- 
ciples.   Most  of  the  plows  of  our  country  are  defective  in,  this 
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respect.  The  wing  of  the  share  stands  so  steep  that  the  furrow 
slice  must  begin  to  rise  before  the  share  has  entered  a  single 
inch.  Any  schoolboy  can  perceive  at  a  glance  that  this  is  a  gi-eat 
imperfection  in  the  most  desirable  form  of  a  plow.  The  furrow 
slice  ought  to  be  separated  at  least  two  inches  before  it  rises 
much.  If  a  plow  were  of  such  a  form  we  should  often  be  sur- 
prised to  see  what  a  small  force  would  cut  a  furrow  six  inches 
deep  in  a  heavy  soil. 

MEAD'S  CONICAL  PLOW. 

451.  The  accompanying  illustration  of  a  plow  represents  a 
recent  improvement  made  in  the  form  of  the  common  plow,  which 
approximates  the  nearest  to  the  correct  form  of  a  plow  of  any 
plow  within  my  knowledge.  It  will  be  seen  by  the  figure  that 


MEAD'S  CONICAL  PLOW — APPLICATION   OP  THE  CONE. 

the  mould  board  is  made  to  fit  the  frnstrum  of  a  cone,  as  shown 
by  the  dotted  lines,  with  the  large  end  of  the  cone  forward.  A 
log  of  wood  turned  round,  of  the  form  shewn  by  the  dotted 
lines,  will  fit  closely  to  the  surface  of  the  mould  board,  from  the 
highest  point  to  within  about  two  inches  of  the  cutting  edge  of 
the  wing  of  the  share.  The  lower  dotted  line  represents  the 
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point  where  the  furrow  slice  begins  to  rise.  The  first  two  inches 
above  the  lower  dotted  line  rises  but  little.  Tiierefore  several 
inches  of  the  furrowslice  are  separated  completely  before  it  rises 
much. 

452.  Another  perfect  point  in  the  correct  form  of  this  plow  is, 
the  surface  is  neither  concave  nor  convex.  Consequently,  the 
friction  between  the  mould  board  and  furrow  slice  is  uniform.  It 


MEAD'S  CONICAL  PLOW  COMPLETE. 

is  no  greater  in  one  place  than  in  another.  When  a  mould  board 
is  concave,  as  a  large  proportion  of  them  are  made,  when  plow- 
ing light  soils  the  moist  earth  is  very  liable  to  adhere  in  the 
lowest  place,  and  prevent  the  slice  from  slipping  well.  When  the 
mould  board  is  made  convex,  the  greatest  pressure  of  the  slice 
comes  on  the  most  prominent  portion,  while  light  earth  is  liable 
to  stick  to  certain  parts  of  the  mould  board. 

453.  The  inventor,  Mr.  SOLOMON  MEAD,  who  is  a  practical 
plowman,  describes  liis  improvement  thus:  "The  Conical  Plow 
receives  its  name  from  the  mathematical  principles  on  which  it  is 
constructed — the  concave  or  turning  surface  of  the  mould  board 
being  made  to  fit  the  surface  of  a  cone,  as  represented  above — 
the  dotted  lines  showing  the  outline  of  the  cone.  The  broad  end 
of  the  cone  being  to  the  front,  gives  au  tisy  separation  and  very 
gradual  elevation  to  the  furrow  slice  at  the  first — which  is 
usually  the  hardast  part  of  plowing — while  the  decreased  siz3  of 
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the  cone,  and  the  consequent  increased  curvature  of  the  mould 
board  to  the  rear,  serves  to  act  continually  on  the  turning  furrow, 
increasing  the  rapidity  of  turning  as  the  power  required  to  ac- 
complish it  diminishes.  An  examination  of  the  principles  of  this 
plow  must  convince  all,  that  in  this  conical  mould  board  the  adjust- 
ment and  distribution  of  power  for  overcoming  the  friction  of 
raising  and  turning  a  furrow  is  completely  balanced.  The  points 
of  merit  sought  and  secured  by  this  plan  of  construction  are — 
superiority  of  work  in  completeness  of  turning,  thorough  pulveriza- 
tion of  the  soil,  leaving  the  surface  even  and  mellow,  and  ease  of 
draft  for  the  work  done."  There  are  several  sizes  of  this  conical 
plow,  and  it  appears  to  be  admirably  adapted  to  the  wants  of  far- 
mers who  like  a  short,  easy-holding,  and  light-draft  plow.  As  it 
is  very  short  on  the  sole,  it  is  better  adapted  to  stony  ground  than 
plows  with  a  long  sole. 

ALLEN'S  CYLINDER  PLOW. 

454.  This  illustration  represents  a  recent  improvement  in 
plows,  brought  out  and  manufactured  by  II.  H.  ALLEN,  who  de- 
scribes it  thus : 


ALLEN'S  PATENT  CYLINDEK  pmw. 


"  This  plow  derives  its  name  from  the  form  of  the  mould  board, 
which  is  a  segment  of  a  perfect  cylinder,  with  its  ends  cut  in  the 
style  of  ordinary  mould  boards.  Its  lines  arc  thu.s  always  horizontal 
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to  the  surface  of  the  land,  and  consequently  it  turns  the  furrow 
slice  with  the  same  uniformity  as  a  wheel  on  its  axle,  and  with 
the  least  possible  friction.     The  friction  is  still  further  reduced 
by  the  peculiar  arrangement  of  the  point  or  share,  and  landsidc, 
which,  combined  with  its  other  improvement?,  re  .luces  the  draught 
from  one-fourth  to  one-third  less  than  that  required  by  the  best 
class  of  plows  now  in  general  me.     For  lightness  of  draught, 
simplicity  of  construction,  ease  of  holding,  and  certainty  of  turn- 
ing all  soils  of  any  required  depth  and  width,  it  far  surpasses  any 
other  plow.     The  capacities  of  the  several  sizes  of  the  Cylinder 
Plow  are  as  follows  :  The  No.  0  is  a  one-horse  or  very  light  two- 
horse  plow,  and  will  turn  a  furrow  from  10  to  12  inches  wide, 
and  from  4  to  t  inches  deep.  No.  1  has  one  plain  and  one  cutter 
share,  both  of  which  will  cut  a  furrow  12  to  14  inches  wide,  by  5 
to  8  inches  deep.     This  size  is  designed  for  rougher  land  and 
deeper  tillage  than  the  No.  0,  and  is  a  strong  two-horse  plow. 
No.  2  is  larger,  and  similar  to  No.  1,  bat  is  easily  drawn  by  two 
horses;  will  cut  a  furrow  14  to  16  inches  wide,  and  6  to  9  inches 
deep.     No.  3  has  the  mould  board  of  No.  2,  with  a  deep  tiller 
landside,  and  a  wide  cutting  share.     It  is  a  heavier  plow,  and 
more  strongly  wooded  than  No.  2,  and  can  easily  turn  a  furrow 
slice  16  to  18  inches  wide,  by  8  to  11  inches  deep.  All  the  above 
plows  are  capable  of  turning  either  flat  or  lap  furrows,  of  any 
required  lap,  by  using  shares  suited  to  various  widths,  all  of 
which  can  be  supplied;  and  every  furrow  may  be  left  concave  on 
the  under  and  convex  on  the  uppsr  side,  which  gives  the  lightest 
and  most  friable  condition  to  the  soil,  admitting  of  easy  and 
thorough  pulverization  by  a  light  harrow  or  cultivator.     The  ad- 
dition of  a  .^KIJI  or  FRONT  PLOW,  attached  to  the  beam  in  front  of 
the  main  plow,  secures  the  d3posit  of  all  the  sod  or  turf  under 
the  upturned  soil,  which,  besidos   effectually   covering  all  the 
grass,  leaves  the  ground  sufficiently  light  for  sowing  even  without 
the  use  of  the  harrow.     This  may  be  attached  to  either  of  the 
foregoing  plows." 
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EAULY  FALL  PLOWING  VS.  LATE  FALL  PLOWIX&. 

455.  Mr.  J.  W.  CLARKE,  ati  intelligent  correspondent  of  the 
Country  Gentlemzn,  panned  the  following  suggestions  on  this 
subject;  and  I  copy  them  to  show  what  mvy  b3  written  in  favor  of 
plowing  early  in  autumn.     My  own  opinion  is,  that  plowing  so 
early  as  August  or  Siptembsr  will  oparate  01  the  fertility  of  the 
soil  too  much  like  a  sunm^r  fallow,   which  should  be  practised 
only  in  certain  instances  for  the  eradication  of  noxious  weeds,  or 
for  more  effectually  decomposing  the  vegetable   matter,  where 
there  is  a  large  quantity  of  it  in  tha  soil.     Every  farmer  should 
look  to  the  future  effects  of  a  given  system  of  agriculture,  and 
not  to  that  course  which  will  mik3  ths  soil  yield  a  Iarg3  crop 
the  next  year,  and  lighter  crop?  the  yea?  following.     Mi,  CLARXE 
writes:  "  Passing  by  light  sandy  and  blowing  soils,  and  s-ich  as 
have  bat  little  vegetable  or  organic  mould  in  the  composition,  ws 
state  it  as  a  general  rule,  that  every  description  of  soil,  from  a 
light  loam  down  through  medium,  strong  and   heavy  loams,  to 
stiff  clay,  is  and  of  necessity  must  be  far  more  benentted  by  being 
plowed  early  than  late  in  the  autumn. 

456.  We  farm  near  the  44th  degrca  N.  L.,  an  I  plow  in  Ssp- 
tcmber.     Our  early  plowed  ten  acre  field  may  have  influenced 
those  who  have  seen  it,  otherwise  not.     Bat  what  has  had  a  far 
greater  influence,  was  the  fact  that  years  of  continuous  cropping, 
with  but  very  little  manure  returned  to  the  soil,  began  to  pro- 
duce serious  symptoms  of  a  decline  in  fertility.     This  excited  in- 
quiry; and  a  number  of  observing  farmers,  who  had  noticed  that 
the  earliest  plowed  ground  produced — almost  without  an  exception 
— rare  exceptions  being  the  result  of  bad  after  treatment — the 
earliest  and  bjst  crops,  began  to  consider  the  matter  more  tho- 
roughly.    The  idja,  consequently,  was  supported  of  plowing  still 
earlier;  and  in  my  town,  which  is  composed  of  about  one-third 
light  loam,  another  third  medium  loam,  and  the  remaining  third 
black  mucky  soil,  not  less  than  2,000  acres  were  plowed  before 
the  first  of  October  last,  and   this  in  consequence  of  the  benefits 
known  to  have  accrued  to  thosa  farmers  with  like  soil  who  plowed 
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early  in  previous  years.  But  this  can  be  rv)  example  to  those 
who  have  not  seen  it,  except  through  the  instrumentality  of  tho 
Agricultural  Press;  but  this  lever  of  advancement  can  make  such 
cases  of  as  much  value  to  agriculturists  in  M  rine  or  Nebraska  as 
to  those  of  an  adjoining  district  or  farm. 

457.  If,  now,  we  look  into  the  main  subject  a  littb  further, 
we  find  that  the   same  general  influences  that  promote  rapid 
growth   or   recombination,    when   applying  in   fit  proportions, 
namely,  heat,  air,  and  moisture — passing  over  light  as  implied  in 
certain  circumstances — promote  also  separation  or  decombination. 
Every  farmer  knows  that  his  manure  heap  must  have  these  in 
suitable  proportions  to  effect  its  decomposition.     Too  much  wet 
would  stop  the  process  of  disorganization  or  decomposition,  by  re- 
ducing the  temperature  to  a  too  low  state ;  too  much  heat  would 
arrest  decay  by  carrying  out  the  moisture  by  evaporation,  and 
too  much  exposure  to  air  would  result  in  drying  the  heap  so  as 
to  prevent  fermentation.     And,  what  is  very  important,  too  little 
lime,  would  not  admit  of  any  combination  of  natural  agencies  ef- 
fecting the  decomposition  of  the  mass  for  its  intended  purpose  of 
manure.    ISTow,  applying  this  illustration  to  the  decombination  of 
the  soil,  we  shall  see  wherein  the  great  advantage  of  early  fall 
plowing  consists. 

458.  Prof.  S.  W.  JOHNSON,  of  Yale  College,  says  (and  we 
have  repeatedly  advocated  the  same  views  in  the  Country  Gen- 
tleman]— "  The  food  of  the  plant  must  enter  it  in  a  state  of 
solution,  or,  if  undissolved,  the  particles  must  be  smaller  than  we 
can  discover  with  the  best  optical  aids;  because  the  pores  of  the 
roots — and  we  say  of  leaves,  also — of  plants,  are  not  discernible 
by  any  microscope."     Consequently,  particles  of  plant  food  must 
be  made,  by  some  m3ans,  so  minute  as  to  be  even  smaller  than 
the  pores  of  the  roots  and  leaves  themselves.     Hence  the  neces- 
sity of  pulverization  and  separation 

459.  The  question  here  occurs,  why  will  early  fall  plowing 
pruinote  this  object  much  more  effectively  than  plowing  a  month 
— more  or  less — later  ?     The  aijswcr  is,  because  more  time,  and 
a  larger  duration  of  the  action  of  influential  decomposing  coudi- 
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tions  do,  and  must  secure,  to  early  plowed  ground,  a  larger  ef- 
fective result  in  the  proportion  that  it  is  longer  subject  to  their 
action,  in  preference  to  and  comparison  with  soil  that  is  plowed 
in  the  latter  and  colder  part  of  the  season.  In  short,  supposing 
late  fall  weather  "were  even  equally  effective — though  it  is  not — 
in  decomposing  the  surface  mould — ready  for  food  for  the  next 
crop — it  is  clearly  impossible  for  this  to  be  done  in  as  large  a 
measure  in  only  one  month  as  in  two.  For  the  natural  elements 
do  not  work  spasmodically,  bat  with  steidy  regularity.  Nature 
not  only  does  not  do  two  days' work  in  a  day,  but  she  always 
does  her  work  in  a  season.  She  does  not  mistake  heat  for  cold, 
nor  her  September  work  for  that  of  November.  As  in  the  case 
of  the  manure  heap,  she  decomposes  the  surface  soil  most  rapidly 
and  effectively  when  heat,  air,  and  moisture  are  present  in  such 
measure  and  proportion  as  to  effectually  promote  that  result; 
and  wise  are  her  ways. 

460.  It  frequently  happens  that  some  part  of  the  autumn  is 
dry;  at  whatever  time  the  soil  is  too  dry  it  decombines  very 
slowly.     If  it  be  moist  enough  late  in  the  fall  for  heat  to  rend  the 
small  clods  and  particles,  by  combining  with  and  expanding  their 
contained  moisture,  then  there  is  too  little  heat  to  do  this  effect- 
ively.    But  if  there  be  sufficient  heat  late  in  the  autumn,  there  is 
not  sufficient  time  for  heat  and  water  to  do  their  work  of  expand- 
ing and  separating.     They  cannot  do  a  whole  fall's  work  in  a 
month.     But  in  all  our  later  autumnal  weather  there  is  always 
insufficient  heat  for  the  purpose  of  decomposition,  as  compared 
with  the  warmer  weather  of  early  autumn. 

461.  Bat  if  arable  ground  be  plowed  in  September  or  earlier, 
it  not  only  has  sufficient  time— rather  than  only  half  enough — but 
is  put  in  a  state  for  the  most  effectual  combinations  of  heat,  air, 
and  moisture,  to  work  out  their  joint  functions  in  reducing  it  to 
a  state  of  powder  "smaller  than  any    microscope  can  discern." 
Wherefore    the  chances  are  at  least  three  to  one  in  favor  of 
an  early  plowed  soil  having  its  surface  mould  made  fit  to  feed  any 
Drop  that  may   be  planted  in  it  the  ensuing  spring,  as  compared 
with  the  more  precarious  chances  of  late  plowed  soils. 
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462.  Furthermore,  the  closer,  finer  and  heavier  soils  are  iu 
their  composition,  the  more  time  and  power,  whether  natural  or 
mechanical,  must  be  consumed  in  reducing  them  to  a  state  of 
ver}'  minute  fineness  or  impalpable  powder,  fit  to  feed  plants  with 
what  they  need.    And  clay  and  clay  loams  being  more  difficult  of 
reduction  to  the  minute  state  of  impalpable  particles  fit  for  the 
ready  absorption  of  plants  than  any  more  friable  or  lighter  soils, 
it  follows  that  clays  and  heavy  soils  generally  need  more  time  and 
natural  and  mechanical  power  to  effect  their  reduction  than  such 
as  are  lighter  and  more  easily  cultivated.     Early  fall  plowing 
affords  not  only  more  time,  but  more  effective  and  certain  results- 
Hence,  while  all  but  the  lightest  are  much  benefitted  by  it,  clayey, 
compact,  adhesive  soils  are  naturally  and  beyond  doubt  more  im- 
proved in  the  conditions  most  important  to  growing  crops  than 
those  of  any  other  description." 

CRUSHING  CLODS. 

463.  If  a  farmer  could  plow  all  his  land  at  just  the  right  time 
to  crumble  down  to  best  advantage,  there  would  be  no  use  for  clod 
crushers.     Where   there   are  several   acres    to  plow,   and   the 
weather  continues  dry  from  day  to  day,  much  of  it  will  become 
so  dry  that  it  will  often, turn  up  in  large  clods,  in  spite  of  all 
that  can  be  done.     When  this  is  the  case,  it  becomes  necessary 
to  make  use  of  the  roller  and  harrow  alternately,  until  the  hard 
lumps  are  reduced  so  fine  that  the  rain  will  disintegrate  them. 
If  manure  be  hauled  out  in  the  spring,  when  the  ground  is  wet, 
wherever  the  team  poacher  the  wet  soil — if  it  is  a  heavy  loam, 
on  calcareous  clay — there  will  be  more  or  less  clods;  as  soon  as 
the  soil  is  plowed,  and  where  the  team  passes  several  times  iu 
one  place,  there  will  often  be  so  much  lumpy  earth,  that  it  will 
hardly  be  practicable  to  get  mellow  dirt  enough  to  cover  a  hill 
of  corn.     But  the  fault  is  not  in  the  farmer.     His  teams  and 
vehicles  must  travel  over  the  soil,  whether  it  is  wet  o:§  dry.    And 
rvon  when  the  soil  is  thoroughly  underdrained,  and  in  a  high  state 
of  fertility,  it  will  plow  up  in  lumps.     It  is  sometimes  utterly  im- 
practicable to  plow  a  large  field  at  the  best  time.     Therefore, 
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since  clods  and  lumps  are  unavoidable,  we  must  adopt  the  most 
effectual  and  economical  way  to  pulverize  them.  When  they 
are  hard  and  dry,  they  are  hard  to  crush  with  any  implement. 
But  soon  after  a  heavy  shower  of  rain,  when  the  soil  has  dried 
sufficiently  to  prevent  adhering  to  the  roller  or  crusher,  they  may 
be  reduced  to  powder  very  effectually.  Let  a  harrow  follow 
the  roller  to  bring  up  those  that  are  partially  burned,  and  roll 
the  second  time.  If  the  roller  be  applied  at  the  correct  time, 
clods  will  give  but  little  trouble.  Where  there  are  clods  between 
rows  of  corn  or  potatoes,  the  best  way  to  dispose  of  them  is  to 
turn  out  all  hands  with  axes,  clubs  or  mauls,  and  crush  them. 
A  blow  applied  with  the  fiat  side  of  an  ax  will  do  the  business 
as  effectually  as  anything.  When  weeds  and  grass  are  small,  we 
have  found  this  practice  almost  equal  to  a  dressing  with  hand 
hoes.  When  a  field  is  not  underdrained,  and  is  excessively  wet, 
and  heavy  animals  have  been  allowed  to  travel  over  it,  we  can- 
not expect  much  else  but  hard  lumps  when  it  is  plowed. 

464.  I  herewith  copy  what  a  correspondent  of  the  Country 
Gentleman  thinks  about  clods,  simply  to  show  that  a  mau 
who  has  never  worked  on  a  clayey  soil,  thinks  that  if  he  sees  a 
fanner  managing  differently  on  heavy  soils  from  the  usual  custom 
with  light  soils,  he  don't  know  how  to  cultivate  a  soil  properly. 
I  would  like  to  have  the  writer  of  the  following  suggestions 
manage  a  clayey  farm  a  few  years,  and  be  obliged  to  haul  out 
his  manure,  or  not  do  it  at  all,  when  the  ground  is  too  wet  to 
plow.  Then  I  would  like  to  have  him  read  this  specimen  of 
ranting  braggadocioism ;  and  then  see  if  he  could  tell  how  to 
avoid,  that  "  mistake "  he  alludes  to,  by  having  "  lumps  to 
crush."  He  writes:  "This  is  a  bad  business — bad  because 
it  is  necessitated.  Any  man  who  has  lumps  to  crush  has 
made  a  mistake.  There  may  be  slight  exceptions  to  this 
in  severe  drought;  but  on  the  whole,  lumps  have  no  business 
on  a  farm.  A  rich  soil,  properly  and  timely  tilled,  will  never 
be  lumpy.  We,  therefore,  always  look  with  suspicion  upon  thu 
man  who  cultivates  lumps.  '  But,  you  may  crush  them.'  Ay  ! 
crush  them  ?  You  can  never  crush  them.  You  can  reduce  thu 
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large  clods  to  smaller  ones;  but  they  are  still  clods,  little 
brick-bats,  and  are  worth  about  as  much  as  sand  to  your  crop 
• — hardly  as  much,  as  sand  will  warm  your  soil  (where  that 
is  necessary) — whereas  lumps  are  so  much  absolutely  dead 
matter  on  your  land — so  much  foreign  or  intruding  matter  which 
small  stones  and  sand  are  not.  Plow  wet,  ordinary  or  poor  soil, 
and  yon  are  pretty  sure  of  '  hubs.'  The  harrow  will  rattle  them 
nicely  along  for  you — and  it  will  do  this  not  only  one  year,  but 
sevens!  at  the  least — and  if  the  wet  plowing  is  continued,  your 
soil  will  be  pretty  well  spoiled.  Only  deep  plowing,  the  action 
of  manure,  and  the  effect  of  frost — all  in  the  absence  of  further 
wet  plowing — will  restore  your  soil — and  then  it  will  take  years. 
It  is  one  of  the  most  painful  things  in  farming  to  see  a  man  crush- 
ing clods.  We  will  have  no  clod-crusher  on  our  farm.  Rather 
let  your  land  lie  unturned  than  work  wet,  or  when  hard  and 
cracked  after  a  long  drought — which,  however,  is  preferable  to 
wet  plowing.  We  do  not  half  enough  consider  this  matter. 
Not  only  plowing,  but  harrowing  and  cultivating  are  open  to  the 
same  objection — but  not  to  the  same  extent  as  plowing.  S  ome 
soils  are  more  readily  drained  than  others.  These  are  also  less 
influenced  by  wet  cultivation.  Clay  is  the  objectionable  soil.  A 
lumpy  soil  will  not  produce,  and  is  a  loss  to  a  man  greater  than  he 
imagines." 

ROLLING    LIGHT  SOILS. 

465.  As  many  farmers  discard  the  use  of  a  roller  for  any  kind 
of  soil;  and  as  I  have  alluded  to  the  manner  of  using  it  on  heavy 
soils,  I  here  quote  from  the  Country  Gentleman  a  few  thoughts 
on  the  management  of  the  light  soils  in  connection  with  a  roller. 
To  countervail  the  injurious  effects  of  drouth  on  the  light  soils, 
there  is  practically  nothing  so  effectual  as  the  inversion  of  a  close 
compact  sod.  The  plow  to  be  used  for  this  purpose  should  be 
one  which  completely  inverts  and  shuts  in  the  furrow  slice.  The 
plowing  should  be  followed  by  a  heavy  roller;  there  is  little 
danger  of  getting  the  sod  too  compact,  for  it  keeps  the  rising 
moisture  below  it  from  escaping—  the  decaying  vegetable  matter 
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of  the  sod,  sponge-like,  retaining  the  moisture.  The  roots  of  the 
grain,  grasses,  or  other  crops  upon  the  inverted  soil,  will  pene- 
trate the  moist  sod  and  keep  the  plants  fresh  and  green,  while 
the  same  plants  on  similar  soils  destitute  of  the  inverted  sod,  will 
suffer  severely  for  lack  of  moisture.  To  obtain  a  close  sod,  red 
top  and  June  grasses  are  the  best.  Some  years  ago  we  read 
in  the  New-England  Farmer,  some  account  of  the  great  success 
attending  the  cultivation  of  large  tracts  of  poor  worn-out  pine 
lands  in  Northampton,  by  Col.  W.  CLARKE,  Jr.  About  that  time 
we  wrote  to  him  upon  the  subject;  in  return,  he  kindly  furnished 
the  desired  information.  His  course  of  culture  was — "  In  the 
latter  part  of  August  and  early  part  of  September,  with  a  good 
plow  to  completely  invert  the  sod,  if  there  was  any,  then  press 
down  the  furrows  with  a  heavy  roller;  harrow  the  ground  and 
sow  with  timothy  and  red-top  seed,  and  then  again  used  the 
roller."  He  remarked,  "  without  the  use  of  a  heavy  roller  in  the 
culture  of  these  light  soils,  1  consider  them  of  little  value;  Lut 
with  its  use,  I  think  them  the  most  profitable  lands  we  have,  ex- 
cept some  of  the  alluvial  soils,  that  annually  or  ofteiicr  receive 
by  freshets  rich  deposits  of  sedimentary  matters." 

HOW   LONG    TO    MAKE   PLOW    BEAMS. 

466.  While  there  is  a  difference  among  some  manufacturers 
of  plows  for  determining  the  correct  length  of  a  beam,  many 
plow-makers  have  no  regular  rule  for  determining  the  length,  and 
every  beam  is  made  "  by  guess."  If  a  beam  looks  too  long,  it  is 
cut  off.  There  is  a  correct  length  for  every  plow  beam,  and  if 
that  length  be  increased  or  diminished,  the  draft  or  "balance" 
of  the  plow  will  be  incorrect.  We  have  ever  maintained,  that  if 
a  plow  is  constructed  on  correct  philosophical  and  mathe- 
matical principles,  with  the  beam  of  the  right  length,  and  the 
draught  properly  adjusted  at  the  clevis,  it  will  run  alone  and 
plow  well,  unless  a  stone  or  some  obstruction  throws  it  out.  We 
have  made  inquiry  of  manufacturers  for  more  than  twenty  years, 
concerning  the  correct  length  for  plow  beams,  and  found  it  all 
guess  work  in  every  instance  but  the  following.  SOLOMON  MEAD, 
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a  practical  plowman,  communicates  to  us  a  rule  which  he  has 
adopted  in  determining  the  length  of  beams  for  his  conical  mould- 
board  plows.  In  order  to  pat  this  principle  to  a  correct  test,  we 
visited  his  farm,  and  had  his  No.  6  adjusted  to  run  about  5  or  6 
inches  deep,  and  to  cut  10  or  11  inches  in  width.  The  draught 
ring  was  fixed  at  the  middle  of  the  end  of  the  beam.  Having 
adjusted  it  as  nearly  right  as  practicable  we  let  it  run  alone,  and 
plowed  around  the  land  some  six  or  eight  times  in  succession, 
without  touching  either  of  the  handles,  except  at  the  ends  of  the 
land,  in  turning  out  and  setting  in.  As  the  rule  is  not  covered 
by  a  patent,  any  one  can  adopt  it.  This  is  the  rule:  Hold  one 
end  of  a  ten-foot  pole,  with  no  sag  in  it,  on  the  share  or  mould- 
board  at  the  supposed  centre  of  resistance,  a  point  2  inches 
higher  than  the  sole  or  bottom  of  the  plow,  and  elevate  the  other 
end  4  feet  and  2  inches,  about  the  height  of  a  horse's  shoulders. 
If  the  beam  is  of  correct  length,  a  produced  horizontal  line  (say 
the  edge  of  a  2-foot  rule)  crowning  the  end  of  the  beam  will 
touch  the  edge  of  the  pole  held  as  above.  If  the  length  of  the 
beam  is  increased,  the  forward  end  must  be  elevated,  in  order  to 
be  in  the  correct  line  of  draught.  When  a  plow  is  properly 
balanced,  it  will  run  as  straight  as  the  team  travels,  without 
holding.  But  when  it  turns  quickly  aside,  either  to  the  right  or 
left,  and  the  plowman  is  required  to  hold  it  constantly  in  posi- 
tion, it  is  a  certain  evidence  that  there  is  an  imperfection  in  the 
mechanical  construction  of  some  part  of  the  plow,  or  it  is  incor- 
rectly adjusted  as  to  the  clevis,  guage  wheel,  length  of  traces,  or 
draught  chain. 

HARROWING    SOILS. 

467.  Farmers  do  not  half  harrow  their  ground.  The  harrow 
is  dragged  over  it;  but  the  work  of  harrowing  is  not  half  per- 
formed, except  in  a  few  instances.  The  work  is  not  done  thor- 
oughly. The  harrow  is  designed  to  effect  a  more  complete  pul- 
verization of  the  soil  than  can  be  done  with  the  plow.  The  har- 
row is  in  one  sense  a  system  of  small  plows,  cutting  narrow 
slices,  and  thrusting  them  a  short  distance  sidewise,  without 
lifting  the  soil  and  turning  it  over.  As  a  general  rule,  harrowina 
11 
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is  not  done  at  the  best  time  to  pulverize  the  soil  most  thoroughly, 
especially  where  the  soil  is  rather  heavy.  It  is  quite  as  essential 
to  harrow  a  soil  when  it  is  between  the  wet  and  dry  condition,  as 
it  is  to  plow  it  when  it  is  just  dry  enough  to  crumble  well.  I 
was  always  accustomed  to  be  more  particular  about  harrowing 
at  the  right  time,  than  plowing  at  the  best  period  to  pulverize  well. 
Whenever  a  field  was  being  plowed,  whether  in  the  spring,  summer 
or  fall,  the  best  time  for  harrowing  was  closely  observed;  and,  as 
soon  as  the  soil  had  dried  sufficiently  not  to  be  sticky  on  the  sur- 
face, the  harrow  was  put  in  motion ;  and  all  the  plowed  ground 
harrowed  as  soon  as  practicable.  This  time  would  oftener  occur 
when  a.  field  was  only  about  half  plowed.  But  the  plowing 
would  be  discontinued;  and  the  team  hitched  to  the  harrow;  and 
the  seed  harrowed  in  as  far  as  the  plowing  was  finished,  for  the 
sake  of  having  the  harrowing  performed  at  a  time  when  the  soil 
would  work  lively  and  fall  to  pieces  at  a  slight  touch  of  the  har- 
row teeth.  Let  me  reiterate  the  thought,  that  it  is  quite  as 
important — as  far  as  thorough  pulverization  is  concerned — to 
speed  the  harrow  when  the  soil  is  just  dry  enough  to  pulverize 
well,  as  it  is  to  plow  when  it  is  neither  too  wet  nor  too  dry. 

468.  DAVID  THOMAS,  in  an  address  in  the  Transactions  of  the 
New  York  State  Agricultural  Society,  1842,  said:  "I  am  satis- 
fied that  we  have  been  too  saving  of  our  harrows.     Thirty  years 
ago  there  was  a  method  of  plowing  called  '  cut  and  cover.'     It 
was  plowing  not  on  shares,  but  to  the  halves — the  furrow  slice 
covering  a  space  where  the  furrow  ought  to  have  been.     I  am 
apprehensive  that  our  ideas  of  harrowing   were  learned  in  the 
same   school.     After  grain   is   sowed,  is  it  not   the   prevailing 
opinion  that  it  is  harrowed  enough,  when  it  is  covered  ?     I  had 
a  narrow  land  harrowed  sixteen  times  in  one  day;  and  was  satis- 
fied that  the  labor  was  well  applied."      Read  the  short  Chapter 
on  Harrows  and  Harrowing,  Vol.  I.,    and  then  resolve  to  harrow 
your  ground  more  thoroughly  in  future. 

PAYING    FARMING    AND   PLOWING. 

469.  The  reader  may  inquire  what  connection  plowing  has 
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with  paying  farming"— the  prominent  theme  of  this  book.  I  an- 
swer, good  plowing  lies  at  the  very  foundation  of  good  farming. 
If  the  soil  is  not  well  plowed  or  pulverized  with  some  implement 
equivalent  to  plowing,  no  farmer  can  expect  to  raise  remunerating 
crops.  If  a  farmer  performs  his  plowing  in  a  cufrand-cover,  slip- 
shod manner,  there  is  little  prospect  that  he  will  ever  be  able  to 
distinguish  himself  as  a  first-rate  farmer.  Good  plowing  must 
precede  good  crops  If  a  man  expects  to  raise  abundant  crops, 
when  he  plows  decidedly  bad,  his  expectations  will  eventually 
disappoint  him.  If  a  man  is  a  good  plowman,  there  is  some  en- 
couragement for  hoping  that  he  will  make  farming  pay.  Bat 
let  me  see  a  sleek,  band-box  farmer,  who  thinks  much  of  nice 
fences,  buildings  and  beautiful  surroundings,  and  is  not  particn'ar 
about  his  plowing,  and  I  will  point  to  a  man  who  will  eventual iy 
complain  that  farming  don't  pay.  Americans  are  proverbially 
poor  plowmen.  If  we  see  a  nice  piece  of  plowing  done  at  our 
plowing  matches,  we  find  that  it  was  done  almost  always  by  an 
Englishman  or  a  Scotchman.  We  must  plow  better  in  America, 
or  we  can  never  expect  to  bring  our  agriculture  to  a  paying  and 
progressive  condition. 

SIDE-HILL  PLOWS  AND  PLOWING. 

470.  There  are  many  different  kinds  of  side-hill  plows  in  exis- 
tence, some  of  which  are  long,  heavy,  and  disagreeable  to  handle, 
while  others  will  not  work  well,  except  where  there  is  a  good 
slope.     Some  kinds  are  furnished  wfth  an  iron  flap  at  the  upper 
edge  of  the  mould-board,  which  prevents  the  loose  earth  from 
falling  over  the  mould-board  into  the  bosom  of  the  plow.     Side- 
hill  plows  are  sometimes  used  for  plowing  level  ground,  by  going 
directly  back  and  forth  across  the  field.     But  we  cannot  expect 
that  a  side-hill  plow  will  turn  the  furrow  slices  as  well  as  a  plow 
having  a  single  mould-board  and  a  good  land-side,  although  it 
nay  pulverize  the  soil  quite  as  well. 

471.  Where  land  is  plowed  with  a  side-hill  plow,  or  with  any 
other  plow,  by  turning  the  furrow  slices  down  hill,  in  a  few  years 
a  ridge  of  good  soil  will  be  formed  at  the  foot  of  the  hill ;  while 
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at  the  top  the  surface  soil  will  be  turned  from  a  wide  space,  leav- 
ing the  subsoil  quite  bare.  The  soil  over  the  entire  field  is  moved 
downward  about  one  foot  every  thus  a  field  is  plowed.  As  it  is 
constantly  working  down  hill,  in  order  to  keep  the  ground 
smooth,  an  amount  of  soil  equal  to  one  furrow  slice,  should  be 
hauled,  every  time  a  field  is  plowed,  from  the  lower  to  the  upper 
side.  This  will  prevent  the  formation  of  a  ridge  at  the  foot,  and 
a  hollow  or  bare  place  at  the  top  of  a  hill. 

412.  The  accompanying   illustration  represents  a  side-hill 
plow,  made  on  the  conical  principle  (see  par.  451),  just  invented 


MEAD'S  NEW  CONICAL  SIDE-HILL  PLOW. 


by  Solomon  Mead.  From  the  appearance  of  the  model,  this 
side-hill  plow  will  have  no  successful  rival.  I  do  not  hesitate  to 
recommend  it  to  those  farmers  who  are  required  to  plow  hilly 
land. 
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CHAPTER  IV. 

MANURES  AND   FERTILIZERS. 

"  The  stable  yields  a  stercoraceous  heap, 
Impregnated  with  quick  fermenting  salts, 
And  potent  to  resist  the  freezing  blast."  COWPEB. 

473.  With  the  exception  of  thorough  drainage,  the  great  want 
— the  thing  most  needed  in  American  agriculture — is  manure  or 
fertilizers  of  some  kind.    -As  a  general  rule,  our  cultivation  is 
bettor  than  fertilization;  and  much  of  the  cultivation  of  the  soil 
is  done  in  a  most  superior  manner.     And  although  superior  culti- 
vation of  the  soil  is,  in  part,  a  good  substitute  for  manure,  still 
some  kinds  of  fertilizers  are   absolutely   essential    in   order   to 
produce   remunerating  crops  and  to  keep  the  soil  in  a  good  state 
of  fertility.     And  although  the  soil  in  many  of  our  States  seems 
to  possess  almost  inexhaustible  fertility,  still  the  time  will  come 
when  those  fertile  soils  will  fail  to  yield  abundant  crops,  unless 
some  kinds  of  fertilizers  are  applied  to  restore  those  elements  of 
fertility  which  have  been  removed  in  the  crops. 

474.  But    it  is  to  barnyard  manure,  to   clover,  maize,  and 
other  liome-madc  fertilizers,  that  American  farmers  are  to  loolc 
for  material  with  which  to  keep  their  farms  in  a  good  state  of 
fertility,  as  well  as  for  restoring  those  soils  to  a  good  stjt.1  of 
productiveness,  that  are  naturally  barren,  or  that  have   been  im- 
poverished by  a  long  succession  of  ez'iausting  cropa,  without 
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there  having  been  anything  returned  to  than  to  compensate  for 
those  elements  of  fertility  that  have  produced  the  crops. 

475.  Manure  is  the  great  motive  power  in  American  agri- 
culture, as  well  as  in  oriental  countries.     Without  it,  a  farmer 
may  have  the  best  tools  and  implements  that  can  be  found;  may 
drain  his  soils  most  thoroughly;  and  may  cultivate  them  in  a 
most  superior  manner;  but  if  he  neglects  to  save  and  to  apply 
the  manure  that  may  be  made  from  the  resources  of  his  farm, 
sooner  or  later  his  soil  will  inevitably  become  impoverished. 

476.  Therefore  as  manure  is  the  great  source  of  productive- 
ness on  the  fnaj  rity  of  soils  ;  and  as  American  farmers  must 
depend,  for  the  most  part,  not  on  foreign  fertilizers,  but  on  barn- 
yard manure,  to  maintain  the  fertility  of  their  farms,  my  aim  will 
be,  in  this  chapter,  to  lay  down  such  rules  and  instructions  '.'or 
saving  and  applying  barnyard  manure,  and  other  fertilizers,  as 
will  enable  the  young  fanner  to  perform  this  part  of  agriculture 
in  the  most  economical,  successful  and  farmer-like  manner. 

477.  I  will,  by  no  means,  decry  foreign  fertilizers,  nor  pen 
anything  to  discourage  their  application  to  the  soil.     Indeed,  I 
approve  highly  of  their  use  ;  and  shall  give  reliable  directions 
for  applying  them.     But  the  chief  idea  will  be  to  advocate  the 
economical  saving  and  use  of  the  mammal  resources  of  the  farm 
first ;  and  then,  if  guano,  pondrette,  superphosphate,  or  bone- 
dust  is  needed,  let  it  be  procured. 

478.  I  do  not  approve  of  purchasing  any  kind  of  fertilizers 
as  long  as  a  good  proportion  of  the  manure  of  the  stables,  the 
piggery,  the  hennery,  and  the  privy  is  allowed  to  go  to  waste, 
either  by  leaching  or  by  evaporation.     And  if  a  farmer  is  cai'e- 
ful  to  collect  all  the  fertilizing  materials  that  his  farm  will  afford, 
and  to  apply  them  to  the-  soil  in  the  most  proper  manner,  the 
application  of  foreign  manure  will  not  be  so  necessary  as  it 
might  otherwise  appear  to  be. 


VALUE   OF   BARNYARD   MANURE. 


479.  Mr.  JOHN  JOHNSTON  penned  the  following  thoughts  for 
the  Country   Genllemari  on  this  subject,  which  coincide    well 
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with  my  own  views  : — "  Every  farmer  knows,  or  ought  to  know, 
that  barn-yard  manure  furnishes  all  the  elements  of  nutrition 
that  are  needful  for  any  grass  or  grain  that  is  grown  in  the 
northern  latitudes,  and,  I  presume,  in  southern  also.  It  is  true, 
if  you  manure  highly  with  barn-yard  manure  for  a  number  of 
successive  years,  that  the  straw  will  grow  soft  and  weak,  and 
the  grain  shrink  ;  but  this  may  be  remedied  by  the  application 
of  lime,  at  the  rate  of  40  to  80  or  100  bushels  per  acre.  Tin's 
will  give  a  more  elastic  straw,  and  a  brighter  and  plumper  seed. 
But  to  apply  only  three  to  six  bushels  per  acre,  as  recommended 
by  some  chemists,  would  be  like  giving  a  horse  or  an  ox  a  gill 
of  corn  for  a  feed — its  effect  could  not  be  perceived.  The  appli- 
cation of  a  barrel  of  salt  per  acre,  to  lands  thus  highly  manured 
for  years,  will  produce  a  similar  effect,  rendering  the  grain 
plump,  and  the  straw  bright  and  elastic." 

480.  These  observations  are  correct,  with   some  qualifica- 
tions.   If  barn-yard  manure  were  all  rnadj  of  the  same  materials 
as  Mr.  Johnston  is  accustomed  to  use,  which  are  hay,  straw, 
cornstalks,  cereal  grain,  or  meal  of  that  grain,  and  oil  meal  in 
abundance,  these  thoughts  would  be  correct.     But  when  barn- 
yard manure  has  been  made  of  straw,  cornstalks  and  a  little  hay, 
and  a  very  small  amount  of  grain,  or  none  at  all,  it  may  be 
valuable  manure,  to  appearance,  but  in  reality  it  will  be  desti- 
tute of  that  amount  of  grain-forming  substances  whic'i  renders 
Mr.  Johnston's  manure  so  valuable. 

481.  Manure  that  has  been  made  of  such  materials  will  pro- 
duce a  luxuriant  growth  of  straw  or  of  grass,    but  the  kernels 
of  grain  will  be  sm  .11.     If  one  manures  with  straw,  the  crop  of 
straw  will  be  increased  ;  but  in  order  to  increase  the  quantity 
of  grain,  there  must,  of  necessity,  be  material  in  the  manure 
that  will  form  grain.     Therefore  the  value  of  barn-yard  manure 
for  increasing  a  crop  of  grain  will  depend,  in  a  great  degree, 
upon  the  amount  of  grain  that  has  been  consumed  by  the  animals 
that  made  it. 
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SAVING  MANURE. 

"All  manner  of  straw,  that  is  scattered  in  yard, 
Good  husbandly  husbands  have  daily  regard ; 
In  pit,  full  of  water,  the  same  to  bestow, 
Where,  lying  to  rot,  thereof  profit  may  grow." — TUSSEB. 

482.  Every  thing  that  will  make  manure  should  be  saved. 
It  is  poor  policy,  indeed,  to  have  grain  thrashed  in  the  field,  as 
thousands  of  farmers  practice  doing,  and  allow  the  straw  to 
remain  in  a  large  pile  to  rot  down,  and  waste  away,  and  never 
distribute  it  over  the  field.      It  is  equally  bad  policy  to  consume 
in  feeding,  and  use  up  for  litter,  in  the  barn-yard  and  stables,  all 
the  products  of  the  farm,  and  allow  them  to  lie  exposed  to  the 
influences  of  the  weather — rain  and  sunshine,  sometimes  from 
year  to  year  ;  and  the  practice  of  having  drains,  nearly  full  of 
small  stone,  made  in  the  middle  of  a  barn-yard,  or  of  having  it 
so  elevated  that  all  liquid  will  be  carried  away — as  thousands  of 
farmers  do — is  a  practice  to  be  strenuously  avoided,  if  manure 
of  the  first  quality  is  desired.     In  making  barn-yard  manure,  it 
is  better  to  have  the  manure  just  moist  enough  to  make  it  rot 
well,  and  to  prevent  it  from  heating  and  becoming  "  fire-fanged." 

LIQUID   MANURE. 

483.  One  of  the  most  important  considerations  for  the  farmer 
to  understand  well,  is  the  action  of  liquid  manure  in  promoting 
the  growth  of  plants.     Lot  us  ask  how  manure  promotes  the 
growth  of  plants  of  any  kind  ?  and  who  can  give  a  correct  an- 
swer ?     Not  one  in  ten,  even  among  those  who  profess  to  know 
that  fertilizers  are  very  essential  for  the  growth  of  grain,  grass 
or  weeds. 

484.  Every  atom  of  manure  must  become  dissolved — must 
pass  from  a  solid  to  a  liquid  state — before  it  can  promote  the 
growth  of  any  plant,  excopt  the  mechanical  influences  which  it 
exerts,  while  it  is  in  a  solid  condition.     Barn-yard  manure  must 
have  water  applied  to  it,  to  dissolve  and  wash  out  the  little 
atoms  of  fertility,  before  tho  roots  of  plants  can  absorb  them. 
Roots  cannot  take  up  solid  matter.     Every  thing  must  be  in  a 
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state  of  liquidity.  If  guano,  poudrette,  or  hen's  dung  be  applied 
to  the  soil,  rain  must  first  dissolve  those  substances  and  carry 
them  downward  in  the  soil  beforo  they  can  be  of  any  value  as 
fertilizers.  Bones  must  first  be  dissolved,  and  the  little  atoms 
must  be  carried  into  the  soil,  where  the  roots  will  absorb  them 
and  carry  them  up  into  the  leaves.  Gypsum  will  exert  no  per- 
ceptible influence  on  any  plant  until  it  is  broken  up,  ground  fine 
and  then  dissolved,  before  plants  can  be  benefitted  by  it  as  a 
fertilizer.  And  so  with  the  particles  of  soil,  before  they  can  pro- 
mote the  growth  of  any  plant,  they  must  be  dissolved  in  atoms, 
inconceivably  small,  and  they  must  be  in  a  liquid  state. 

485.  We  have  seen,  in  Pur.  224,  how  soils  aie  formed  by 
the  disintegration  of  rocks.     The  rains  and  frosts  are  constantly 
in  operation,  preparing  food  for  plants.     The  process  is  very 
slow,  it  is  true  ;  but  every  shower  of  rain  dissolves  a  little  more, 
and  a  little  more.     And  if  the  soil  be  stirred  up  and  worked 
over  often,  this  will  greatly  facilitate  the  dissolution  of  solid 
portions  of  it. 

486.  The  intense  heat  of  summer,  and  the  rains,  operate  very 
powerfully  in  dissolving  the  solid  particles  of  fertilizing  matter 
MI  the  soil ;  and  this  is  especially  true  where  no  crop  is  raised  on 
a  soil,  as  in  summer  fallowing.     And  on  this  principle  we  are  to 
account  for  the  fact,  that  a  summer  fallow  will  always  produce 
a  superior  crop  of  wheat ;    because,  stirring   the   soil   in  hot 
weather,  and  the  alternate  showers  and  scorching  sunshine  pre- 
pare a  great  amount  of   nourishment,  which  the  roots  imme- 
diately take  up ;  and  which  promotes  the  growth  and  complete 
development  of  the  crops  that  are  raised  on  those  soils. 

FERMENTATION   OF   LIQUID   MANURE  ESSENTIAL. 

487.  From  the  foregoing  considerations,  one  might  suppose 
that  if  liquid  manure — the  urine  of  domestic  animals,  or  of  the 
human  spcries — were  applied  to  plants,  it  would  promote  a  very 
luxuriant  growth.     But  this  is  not  so.     Liquid   manure,  when 
applied  to  pla  ts  in  a  recent  or  rare  state,  will  often  exert  a 
very  injurious  influence  on  their  growth,  as  may  be  observed  by 
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spots  of  grass  in  pastures,  completely  killed,  where  some  animal 
had  discharged  his  urine  ;  and  also  by  the  feeble  growth  of 
plants  in  the  garden  that  have  been  sprinkled  with  urine.  Pure 
urine,  unless  it  has  been  diluted  with  water,  is  a  very  poor  fer- 
tilizer for  promoting  the  immediate  growth  of  plants  ;  and  even 
then  it  will  not  be  in  a  good  condition  to  nourish  young  plants 
until  it  has  "rotted." 

488.  The  liquid  manure  that  is  washed  out  of  unfermented 
barn-yard  manure  by  rains  is  a  very  raw  material,  very  much  of 
the  character  of  urine.  And  although  it  abounds  in  the  best  of 
nourishment  for  plants,  it  must  be  decomposed — it  must  be  de- 
prived of  its  crudity  by  fermentation — before  it  will  render  to  any 
plants  that  nourishment  that  it  is  capable  of  imparting.  And 
if  it  be  applied  to  the  soil  in  a  crude  or  unfermented  state,  it 
must  undergo  more  or  less  fermentation  before  it  will  be  in  a 
condition  to  be  taken  up  by  the  roots. 

489.  We  cook  beef,  pork,  potatoes,  flour,  and  other  articles 
of   food  —  not  for  the  purpose  of  increasing  the  nourishment 
which  those  articles  contain,  but  to  render  them  more  available. 
The  nourishment  is  there,  when  articles  are  in  a  raw  state,  as 
well  as  after  they  have  been  cooked.     But  will  they  nourish  our 
bodies  as  well  without  first  being  cooked  ?    So  it  is  with  recent 
or  unfermented  liquid  manure  ;  the  nourishment,  the  fertilizing 

'matter  is  contained  in  it  ;  but  fermentation  is  essential  to  changb 
it  into  a  condition  in  which  the  nourishment  will  be  available  by 
any  kind  of  plants. 

490.  Now,  if  raw  liquid  manure  be  applied  to  the  soil,  it  will 
undergo  more  or  less  fermentation  in  a  short  period  of  time. 
And  as  soon  as  fermentation  has  taken  place,  the  fertilizing 
matter  is  in  a  condition  to  promote  the  growth  of  any  kind  of 
crops. 

PIiOFE<:SOll  JOHNSTON  ABOUT   LIQUID   MANURE. 

491.  "Of  natural  liquid  manures,  the  most  important  and 
valuable,  though  the  most  neglected,  and  the  most  wasted  also, 
consists  of  the  urine  of  man,  and  of  the  animals  which  he  has  do- 
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mesticated.  The  efficacy  of  urine  as  a  manure  depends  upon  the 
quantity  of  solid  matter  which  it  holds  in  solution,  and  upon  the 
nature  of  this  solid  matter,  and  especially  upon  the  rapid  changes 
which  the  organic  part  of  it  is  known  to  undergo. 

492.  It  might  be  supposed  at  first  that  iu  all  animals  the 
quantity  of  urine  voided  would  have  a  close  connection  with  the 
quantity  of  water  which  each  was  in  the  habit  of  drinking.     Bat 
this  is    by  no  means  the  case.    Thus  it  is  the  result  of  experi- 
ment, that  in  man  the  drink  exceeds  the  amount  of  urine  voided 
by  about  one-tenth  part  only,  while  a  horse  that  drank  35  Ibs  of 
water  in  24  hours  gave  only  three  pounds  of  urine  in  24  hours. 
A  cow  which  drank  132  Ibs.  of  water  in  24  hours  gave  18  Ibs.  of 
urine  and  nineteen  pounds  of  milk  iu  24  hours." 

493.  Every  teamster  who  has  been  accustomed  to  drive  oxen 
and  horses  knows  that  horses  void  urine  not  very  often,  while 
oxen  will  urinate  almost  incessantly.     And  although  each  team 
may  consume  an  equal  amount  of  grain  and  hay,  there  will  be  a 
very  great  disproportion  in  the  amount  of  urine  which  will  be  voided 
by  the  horses  and  oxen. 

494.  Experience  has  shown  that  recent  or  fresh  urine  exer- 
cises in  general  an  unfavorable  action  upon  growing  plants,  and 
that  it  will  act  most  beneficially  after  fermentation  has  freely 
begun.      But    the  longer  time  \ve  suffer  to  elapse  after  it  has 
reached  the  ripe  state,  the  greater  will  be  the  quantity  of  valuable 
manure  we  permit  to  go  to  waste. 

495.  The  quantity  of  ammonia  retained  by  the  urine  after 
dilution    was,  in  the  same  circumstance?,  nearly  three  times  as 
great  as  when  it  was  allowed  to  ferment  in  the  state  in  which  it 
came  from  the  cow.     But  even  by  this  dilution  with  water,  the 
whole  of  the  ammonia  will  not  be  saved. 

496.  Those,  therefore,  who  scrupulously  collect  in  taoks  and 
preserve  the  liquid  manure  of  their  stables,  cow-houses,  and  fold 
yards,  will  see  from  the  great  loss  which  it  undergoes  by  natural 
fermentation,  the  propriety  of  occasionally  washing  out  their  cow- 
houses with  wnter,  and  by  thus  diluting  the  liquid  of  their  tanks 
of  preserving  the  immediately    operating  constituents  of  their 
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liquid  manure  from  escaping  into  the  air.  But  even  when  thus 
diluted,  it  is  desirable  to  convey  it  to  the  soil  without  much  loss 
of  time,  since  even  in  this  state  there  will  be  a  constantly  slow 
escape  of  ammonia,  by  which  its  value  will  be  daily  diminished. 

491.  In  Flanders,  where  liquid  manure  is  valued  highly,  the 
urine  of  a  single  cow  is  valued  at  from  six  to  eight  dollars  an- 
nually, and  is  frequently  contracted  for  at  that  price.  Let  every 
farmer,  with  the  help  of  the  facts  above  stated,  make  a  fair  cal- 
culation of  what  is  lost  to  himself  and  to  the  country  by  the 
hitherto  unheeded  waste  of  his  cattle  ;  and  he  will  be  able 
clearly  to  appreciate  the  importance  of  taking  some  steps  for 
preserving  it  in  future. —  See  Johnston's  Agricultural  Chemistry. 

LIQUID  MANURE  AMONG  EASTERN  NATIONS. 

498.  When  we  read  about  the  practices  of  oriental  nations, 
we  cannot  repress   the  conviction,  that  the  agriculture  of  our 
country,  so  far  as  saving  and  applying  manure  is  concerned,  is 
very  far  behind  other  countries.     Indeed,  as  a  nation,  our  prac- 
tices with  manure  arc  very  slack   and  slovenly.     Nearly  the 
whole  cultivation  of  China,  where  there  is  about  360,000,000  of 
inhabitants,  is  done  by  the  application  of  sewage  manure,  which  is 
applied  in  a  liquid  state.     Whatever  may  be  the  latitude — and 
there  is  an  immense  range — whether  the  weather  be  cold  or  hot, 
the  manure  is  always  applied  to  plants  in  a  liquid  state. 

499.  The  Chinese  say,  that  you  do  not  require  to  manure  or 
fatten  the  soil ;  but,  you  want  to  feed  the  plant.     Therefore 
they  do  not  manure  the  soil  previous  to  sowing  seed  ;  but  they 
manure  the  growing  plant.     By  the  liberal  application  of  fertil- 
izing material  to  growing  plants,  while  in  a  liquid  state,  the  in- 
exhaustible fertility  of  China  is  maintained  at  its  present  pitch. 
The  Chinese  save  what  we  Americans  waste ;  and  thus  keep 
their  agriculture  in  a  progressive  state. 

500.  The  custom  of  the  Chinese  is  to  collect  all  the  urinary 
and  excrementitious  matter  from  their  dwellings,  daily,  for  man- 
urial  purposes.     And  the  way  in  which  they  apply  this  sewage 
to  the  soil  is,  they  take  a  small  quantity,  and  put  it  into  a  bucket 
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of  water,  and  dissolve  the  solid  portions  of  it  by  soaking  and 
stirring  it.  Then,  this  diluted  liquid  is  sprinkled  around  the  roots 
of  plants.  The  most  proper  time  for  this  purpose  is  just  as  tho 
sun  is  setting,  or  previous  to  a  shower. — (See  Transactions  of  the. 
N.  Y.  State  Ag.  Society,  1862.) 

501.  In  some  localities  in  the  Old  World,  we  have  seen  it 
stated  that  all  the  solid  manure  is  leached  at  the  bara  yard, 
and  then  carried  in  pipes,  underground,  all  over  the  farm  ;  and 
a  hand  hose  can  bo  attached  to  the  pipes,  at  convenient  points, 
so  that  the  entire  field  can  be  sprinkled  copiously   with  liquid 
manure.     These  facts  are  simply  adverted  to   for  the  purpose  of 
impressing  the  young  farmer  with  the  importance  of  saving  and 
applying  all  the  liquid,  as  well  as  the  solid,  fertilizers   of  the 
farm. 

SAI.T  AS  A  MANUXE. 

502.  There  are  many  good  farmers  of  our  country  who  have 
long  advocated  the  use  of  salt  as  a  most  excellent  manure.     Cut 
we  have  never  been  able  to  obtain  any  reliable  information  on 
this  subject  that  would  warrant  its  use.     Those  who  have  advo- 
cated its  use,  say  :  "  we  think,  we  believe,  and  we  know  that  salt 
is  a  good  manure."     Still,  they  have  never  satisfied  themselves 
that  it  is  so  by  any  well-conducted  experiments.     Salt  has  bee:i 
recommended  to  be  sown  with  winter  wheat  in  autumn.     But 
those  who  have  used  it  can  give  nothing  tangible  by  which  the 
young  farmer  could  determine  whether  the  salt  was  tlic  means 
of  increasing  or  of  diminishing  the  crop. 

503.  It  has  been  asserted,  that  when  a  few  hundred  pounds 
of  salt  are  sown  on  an  acre  of  wheat,  it  would  make  the  straw 
stiffer  and  brighter  ;  and  consequently  the  crop  of  grain  would 
be  better  than  if  no  salt  had  been  sown  on  it.     But  when  we 
come  to  call  for  positive  knowledge  on  this  point,  we  find  nothing 
but  shrewd  guessing  as  to  the  effects  of  the  salt.     Therefore, 
until  we  can  have  some  reliable  facts  on  this  point,  our  advice 
would  be  to  young  farmers,  not  to  spend  much  money  for  salt  to 
apply  as  a  manure. 

11* 
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f)04.  This  subject  has  elicited  a  vast  amount  of  thought  and 
investigation  in  Europe.  A  commission,  on  the  part  of  the 
French  Government,  have  recently  reported,  that  "  salt,  as  a 
manure,  was  of  no  value."  Mr.  Lawes,  in  a  paper  read  before 
the  Royal  Agricultural  Society,  detailed  some  very  interesting 
experiments  with  salt,  which  showed  that  salt  was  of  no  value  at 
all  on  his  land,  "cither  in  increasing  the  amount  of  straw  or 
grain."  And  he  did  not  hesitate  to  assert,  "  that  the  large 
amount  of  money  which  is  expended  annually  on  salt,  as  a 
manure,  throughout  the  British  Isles,  is  not  returned  in  the  pro- 
duce." 

505.  There  are  certain  kinds  of  soils,  there  is  no  doubt,  where 
an  application  of  three  or  four  bushels  of  salt  per  acre  will 
benefit  a  crop  of  grain  or  grass  more  than  enough  to  pay  for 
the  salt 'and  the  labor  expended  in  sowing  it.     Some  fanners 
have  fancied  that  it  has  been  very  effectual  in  killing  grubs,  when 
applied  at  the  rate  of  three  or  four  bushels  per  acre.     Mr.  John 
Johnston,  one  of  the  greatest  wheat  growers  in  the  country,  in- 
sists that  salt  is  an  excellent  dressing  for  winter  wheat.     Many 
others  have  failed  to  see  any  good  results  from  it,  or  from  its  ap- 
plication. 

ABOUT    STERCORARJE8. 

506.  There  has  been  not  a  litilc  written  and  published  con- 
cerning manure  vaults,  and  liquid  manure  cisterns,  and  cellars  for 
manure,  all  of  which  have  conveyed  a  very  plausible  notion 'about 
saving  manure  :  and  I  know  of  some  farmers  who  have  been  to 

o  / 

great  expense  in  fitting  up  spacious  cisterns — some,  forty  feet 
long,  and  twenty  feet  or  so  in  width,  with  the  walls  inside  cov- 
ered with  a  heavy  coat  of  cement,  for  the  purpose  of  holding 
stable  manure. 

507.  But  in  a  country  where  manual  labor  is  so  very  expen- 
sive as  it  is  with  us,  we  cannot  afford  to  pay  a  man  for  fussing, 
leisurely,  with  barnyard  manure.     And,  moreover,  when  manure- 
is  deposited  in  such  spacious  vaults,  it  will  require  much  hard 
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labor  to  get  it  out  of  such  places  on  to  a  wagon.  It  is  infinitely 
easier  to  write  oat  directions  about  forking  over  a  pile  of  barn- 
yard manure,  where  there  is  from  one  to  two  hundred  loads,  than 
it  is  to  do  it,  or  to  get  it  dono  ;  and  it  is  a  very  easy  task  to  tell 
all  about  saving  the  liquid  manure  in  large  tanks  ;  and  it  re- 
quires but  little  muscle  to  talk  or  writo  about  having  all  the 
manure  from  the  horse  stables  and  the  cattle  stalls  tumbled  into 
a  huge  cellar,  with  a  layer  of  muck  and  a  sprinkling  of  gypsum. 
It  is  very  pleasing  to  think  that  nons  of  the  valuable  fertilizers 
will  be  washed  away  from  the  manure  when  it  is  thus  disposed  of. 

508.  But    here  is  a  consideration    that  most  writers  have 
overlooked,  which  is,  the  hard  labor  required  to  load  the  manure 
from  such  places  and  get  it  into  the  soil  without  wasting  but 
little  of  it.    Talk  about  forking  ovcr'a  hundred  loads  of  compost 
or  barnyard  manure,  where  it  is  two  or  three  feet  in  depth  !  We 
can  talk  and  write  about  it ;  but  who  will  do  it  ?     It  will  be  a 
heavy  and  laborious  task  ;  and  with  the  present  prices  for  labor, 
we  must  devise  the  easiest  possible  method  of  handling  and  man- 
aging barnyard  manure   or  we  shall  increase  the  cost  of  the 
manure  more  than  the  profit  which  will  be  derived  from  it.  With 
these  ideas  about  stercorarics,  let  us  pen  a  few  thoughts  con- 
cerning 

THE  WAY  TO  MAKE  A  BARN-YARD. 

509.  The  most  important  consideration  concerning  a  barn- 
yard  tvhere  manure  is  to  be  made,  is    to  have  the  building;} 
standing  on  a  slope  of  land.     If  it  were  practicable,  there  should 
be  hill  enough  to  admit  of  the  stables  being  constructed  in  the 
basement,  with  a  sub-base  beneath  the  stables  for  the  manure. 
This  sub-base  should  be  on  a  level  with  the  yard,  in  order  to 
facilitate  loading  the  manure  when  it  is  to  be  hauled  to  the  field. 
By  havvjg  trap-doors  in  the  stable  floor   through  which   the 
manure  can  be  thrown  down  and  spread  around  under  the  stalls, 
all  the  liquid  will  find  its  way  among  the  solid  manure  and  be 
absorbed  ,  and  will  not  be  lost  by  leaching  nor  evaporation. 

510.  We  know  of  no  better  way  of  arranging  stables  and  a 
manure  yard  than  this.    If  muck,  or  peat,  or  humus  be  used 
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among  the  manure,  so  ranch  the  better  ;  as  it  can  bo  thrown 
clown  into  the  stable  ;  and  then,  with  a  little  labor,  it  can  be 
thrown  down  into  the  sub-base  of  the  barn.  A  row  of  sheds 
ought  aleo  to  be  erected  on  three  sides  of  the  yard,  for  the  pur- 
pose of  collecting  and  carrying  off  the  rain.  And  the  ground 
ought  to  be  excavated  a  foot  or  two  in  the  centre,  for  the  pur- 
pose of  collecting  the  wash  of  the  yard.  Of  course,  every  roof 
should  have  a  good  cave-trough  ;  and  the  water  which  i:;  col- 
lected in  them  ought  to  be  conducted  into  a  spacious  cistern,  or 
into  a  good  underdrain,  which  ought  to  be  made  entirely  around 
the  yard,  of  sufficient  depth  to  keep  the  ground  dry. 

511.  If  a  farmer  will  construct  his  barn-yard  according  to 
this  plan,  he  will  be  sure  to  save  all  his  manure — both  liquid  and 
solid  ;  and  at  the  same  time  his  manure  will  be  very  accessible 
at  any  season  of  the  year.     If  it  were  desirable  to  let  it  mnaiu 
in  the  yard  until  autumn,  it  could  be  kept  there  without  any  ap- 
preciable loss.     And  although  it  were  under  sheds,  so  that  no 
rain  could  fall  on  it,  Ihere  would  bo  little  or  no  danger  that  it 
would  fire-fang,  if  the  liquid  manure  of  the  animals  were  deposited 
with  the  solid  portions. 

ANOTHER  WAY  TO  MAKE  A  BARTST-YARD. 

512.  Many  times  a  barn,  or  stables,  mast  bo  built  on  level 
ground,  as  there  is  no  natural  hill  to  make  a  convenient  place 
for  building  with  stables  in  the  basement.     Under  such  circum- 
stances, there  could  be  a  basement  built  for  the  stables,  with  the 
floor  laid  close  to  the  ground-;  and  the  yard  and  sheds  around  it 
should  be  constructed  as  recommended  hi  paragraph  509. 

513.  Perhaps  it  will  bo  interesting  and  instructive  to  the 
young  farmer  to  read  a  description  of  the  yard  and  stables  which 
the  writer  once  constructed,  and  which  gave  good  satisfaction. 
The  ground  was  nearly  level.     From  the  front  side  of  the  barn 
to  the  farther  side  of  the  manure  yard,  perhaps  tliero  was  a 
descent  of  two  feet.     The  stables  were  in  the  basement  of  the 
barn.     The  floor  was  laid  close  to  the  ground,  which  was  a  very 
compact  gravelly  clay  subsoil.     Before  the  floor  was  laid,  the 
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ground  was  graded,  so  that  all  the  liquid  would  descend  to  a 
large  hole,  where  there  was  a  manure  pump  at  one  side  of 
the  stable,  for  the  purpose  of  pumping  up  the  liquid  manure. 
This  earth  was  about  on  a  level  with  the  manure  yard,  which 
had  sheds  on  three  sides  of  it.  The  manure  was  taken  from  the 
stalls  on  a  wheelbarrow,  and  spread,  every  day,  under  these 
sheds — the  cattle  manure  and  the  horse  manure  being  mingled 
together. 

514.  The  roofs  were  furnished  with  eaves-troughs,  which  con- 
ducted the  water  into  tile-drains,  which  had  been  made  entirely 
around  the  yard,  two-and-a-half  feet  in  depth.     These  kept  the 
soil  very  dry  ;  and  none  of  the  soluble  portions  of  the  manure 
were  washed  away  by  heavy  rains.     The  stalls  were  frequently 
washed  with  a  pailful  or  two  of  water  each,  which  carried  all  the 
valuable  portions  of  manure  to  the  hob,  where  the  pump  would 
bring  it  up,  when  it  was  conducted  in  light  troughs  to  any  part 
of  the  ya^d,  where  it  would  be  absorbed  by  the  solid  manure.  In 
this  way,  the  most  valuable  portions  of  the  manure  were  mingled 
with  the  solid  portions  ;  and  being  kept  damp  beneath  the  sheds, 
it  never  became  fire-fanged.     Here  it  would  remain  all  summer, 
without  any  loss.   And  it  was  very  accessible  at  any  time  when 
it  was  desirable  to  haul  a  little  or  much  of  it  to  the  field. 

515.  By  having  the  hard  earth  graded  smoothly,  and  by 
dashing  water  over  the  stable  floor  occasionally,  all  the  liquid 
was  saved  ;  and  by  pumping  it  up  it  was  disposed  of  in  the  most 
economical  manner. 

MANAGEMENT  OP  MANURE. 

516.  There  are  not  a  few  considerations  of  great  importance 
in  making,  saving  and  applying  manure  to  crops.    But  the  great 
idea  is — where  the  price  of  labor  is  so  high  as  it  is  with  UG — to 
save  all  the  soluble,  as  well  as  the  insoluble,  portions  of  the 
manure,  and  apply  them  to  the  soil,  without  losing  any  of  it  by 
evaporation,  either  in  the  yard  or  after  it  has  been  hauled  to  the 
field,  or  without  allowing  any  of  it  to  be  washed  away  by  heavy 
showers.     This  is  the  chief  end  to  be  kept  in  view.     There  are 
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other  considerations,  which  are  of  no  little  importanco,  concern- 
ing the  manner  of  performing  the  labor,  which  we  shall  dwell 
upon  at  some  length,  all  of  which  will  tone!  to  the  same  great- 
result — saving,  making  and  applying  barnyard  manure  iu  the 
most  judicious  and  economical  manner. 

517.  After  the  barn-yard  has  been  constructed  as  directed, 
(paragraphs  509,  510)  if  there  are  cow  stables  and  horse  stables, 
care  should  be  exercised  to  have  the  manure  from  each  stable 
spread  evenly  over  the  entire  surface,  under  the  sheds,  for  the 
purpose  of  having  all  the  manure  of  a  uniform  quality.     Too 
many  farmers  allow  the  manure  from  the  horse  stables  to  be  all 
thrown  in  .one  place  ;  the  manure  from  the  stables  of  neat  cattle 
to  remain  in  another  part  of  the  yard  ;  and  in  another  part  of 
the  yard  it  will  be  nothing  but  decayed  straw.    This  system  of 
managing  barn-yard  manure  is  a  very  injudicious  one — which  the 
young  farmer  should  guard  against — because  some  portions  of  a 
field  would  be  very  heavily  manured,  while  others  would  receive 
a  very  small  amount  of  fertilizing  matter.     But  if  all  kinds  of 
manure  are  mingled  together,  the  whole  mass  will  be  of  a  uniform 
quality. 

MANAGEMENT  OF  SWINE  MANURE. 

518.  The  manure  of  fattening  swine  is,  usually,  very  rich  in 
fertilizing  or  grain-producing  material.     Therefore  a  little  of  it 
will  manure  a  large  surface,  if  it  be  managed  economically. 
When  swine  are  fed  on  ungrcund  grain,  as  they  often  are,  they 
extract   only  a  small  proportion  of  the'  grain.     The  remainder 
goes  off  with  the  droppings— some  in  a  liquid  and  some  in  a 
solid  condition.     The  reason,  therefore,  why  swine  manure  will 
produce  more  grain  per  acre  than  the  manure  of  any  other  do- 
mestic animal  is,  almost  their  entire  food  is  grain  ;  and  conse- 
quently their  ordure  will  be  very  rich  in  grain-producing  mate- 
rial.    No  one  can  fail  to  perceive  and  appreciate  this  fact. 

519.  Now,  the  grand  idea  is,  to  distribute  this  rich  manure 
evenly  over  a  large  surface  of  soil.     If  it  be  hauled  to  the  field, 
as  it  usually  is,  direct  from  the  piggery,  it  will  not  be  spread 
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economically  over  the  field.  Therefore  it  would  be  a  better  way 
to  haul  it  to  the  barn-yard,  and  mingle  it  evenly  with  the  other 
manure,  before  hauling  it  to  the  field.  By  this  means  it  will  be 
evenly  distributed  over  a  large  surface  of  ground,  and  will  pro- 
duce much  more  grain  than  if  it  were  applied  in  its  concentrated 
condition,  as  it  usually  is  found  at  the  piggery. 

520.  Swine  manure  ought  always  to  be  protected  from  the 
influence  of  rain  and  sunshine  ;  because  it  is  so  rich  in  ammonia 
that  it^vill  pay  well  to  spend  a  little  time  in  saving  it.   This  may 
be  done    most  economically    by  having  the  manure  apartment 
outside  of  the  pen  covered  with  a  few  boards  and  well  supplied 
with  muck,  mellow  soil,  sawdust,  or  some  other  absorbent.     By 
this  means  the  manure,  both  liquid  and  solid,  will  be  deposited  in 
one  place  ;  and  no  labor  will  be  required  only  to  shovel  the  ab- 
sorbents into  the  pen.     And  if  enough  be  shoveled  in  every  day 
to  keep  the  apartment  dry,  a  large  amount  of  excellent  manure 
may  be  made  by  a  few  swine.     The  droppings  of  swine  are  so 
offensive — so  full  of  ammonia,  which  is  the  life  of  plants — and 
their  habits  are  so  neat,  with  respect  to  their  voidings,  that  it  is 
not  difficult  to  keep  all  their  manure,  both  solid  and  liquid,  in  a 
body  by  itself,  if  provision  is  made  for  that  purpose. 

COMPOSITION    OF   BARN-YARD    MANURE. 

521.  There  is  more  difference  in  the  qualities  of  barn-yard 
manure  than  there  is  between  a  delicious  bow  apple  and  one  that 
lias  been  frozen  and  thawed,  which  no  one  would  care  to  eat. 
And  this  is  a  subject  which    a  large  proportion  of  American 
farmers  at  the  present  day  almost  lose  sight  of ;  and  I  am  sorry 
to  say  that  this  point  is  very  imperfectly  understood. 

522.  The  excellence  of  barn-yard  manure  for  increasing  the 
amount  of  grain  of  any  kind  depends,  iu  a  very  great  degree,  on 
the  kind  of  food  that  the  animals  subsisted  on  while  the  manure 
was  being  made,  and  on  the  proper  management  of  it  until  it  is 
applied  to  the   soil,     The  proper  management   of  barn-yard 
manure  involves  its  protection  from  stormy  from  becoming  fire- 
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fangecl,  and  from  evaporation.  In  discussing  tins  subject,  we 
shall  treat  it  as  if  noiie  of  the  soluble  portions  had  been  or  would 
be  allowed  to  go  to  waste. 

523.  Manure  may  abound  in  grass-producing   or  straw-pro- 
ducing material,  but  will  not  increase  the  crop  of  any  kind  of 
cereal  grain.     And  why  ?     Simply  because  there  i?  very  little 
material  in  it  that  will  produce  grain.     If  animals  were  fed  on 
hay,  straw,  and  cornstalks,  without  any  grain,  they  may  produce 
a  large  amount  of  good  manure  for  increasing  the  nexfrcrop  of 
grass,  stalks,  or  straw.     But  the  kernels  will  be  small. 

524.  Now,  when  we  feed  a  bullock  twenty  pounds  of  meal  of 
Indian  corn  per  day,  besides  ten  or  fifteen  pounds  of  hay,  he  will 
extract  and  secrete  only  a  small  proportion  of  that  meal  in  the 
form  of  iat  and  flesh.     But,  what  becomes  of  it  ?     Why,  it 
passes  off  in  the  ordure,  and  in  the  urine,  which  are  as  full  of 
grain-producing  materials  as  manure  can  well  be.     Therefore 
the  manure  of  a  fattening  bullock,  when  his  food  is  oil  meal  and 
Indian  corn  meal,  will  produce  more  grain  than  the  manure  of 
half  a  score  of  bullocks  that  subsist  entirely  on  coarse  fodder, 
without  grain  or  meal.     And  the  fatter  a  bullock,  sheep,  horse, 
swine,  or  any  other  animal  may  be,  the  greater  will  bo  the  amount 
of  fertilizing  material  in  the  ordure  and  urine. 

525.  When  swine  are  being  fattened  on  Indian  corn,  ground 
or  unground,  their  ordure  is  composed  almost  entirely  of  the  very 
best  grain-producing  material.    Only  a  limited  portion  of  a  bushel 
of  grain  will  be  secreted  in  forming  fat.     And    this  grain-pro- 
ducing material  will  be  better  fitted  to  promote  tlw  growth  of 
grain,  after  having  passed  through  the  swine,  than  it  would  be 
were  the  pure  meal  of  the  grain  used  as  a  fertilizer.     (See  para- 
graph 467.) 

526.  This  subject  may  be  still  further  illustrated  by  alluding 
to  the  ordure  of  hens,  and  other  domestic  fowls.     When  a  hen 
lays  an  egg  every  day,  she  will,  and  necessarily  must,  consume 
more  food,  for  the  purpose  of  extracting  the  albumen — which 
composes  the  egg — than  will  be  consumed  by  several  other  hens 
that  do  net  lay.     Therefore  a  large  quantity  of  grain,  meat,  or 
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other  food  must  be  consumed  and  digested,  almost  solely  to  ex- 
tract the  albumen  which  it  contains.  The  remainder  passes  off 
in  the  ordure.  And  this  fact  accounts  for  the  excellence  of  hea 
manure.  The  droppings  of  laying  fowls  are  far  richer  in  grain- 
producing  material  than  the  droppings  of  those  fowls  that  do  not 
lay.  f 

527.  From  these  considerations  we  are  able  to  understand 
why  guano  (See  Guano)  is  such  an  excellent  fertilizer  in  increas- 
ing the  amount  of  grain  and  vegetables  when  it  is  properly  ap- 
plied.    The  birds  whose  droppings  form  guano,  subsist  almost 
wholly  on  flesh  ;  and  as  they  usually  consume  large  quantities  of 
fish,  but  little  of  it  is  secreted  by  the  birds  ia  the  form  of  fat 
and  flesh. 

COMPARATIVE  VALUE  OF  THE  MANURE  OF  FAT  AND  POOR,  OR  AVELL- 
FED  AND  POORLY-FED  TEAMS. 

528.  On  this  subject  of  the  composition  of  barn-yard  manure, 
the  North  British  Agriculturist  contains  some  very  sound  ideas, 
which  we  consider  worthy  of  especial  perusal,  in  order  to  gain  a 
good  idea  of  the  estimate  which  other  writers  have  placed  on 
this  kind  of  manure.     The  author  says :  "  Farm-yard  manure 
varies  considerably  in  composition,  the  variations  depending  upon 
the  animals  kept  ;  the  manner  they  are  housed  ;  the  amount  and 
character  of  the  food  consumed  by  them  ;  the  kind  or  quantity 
of  straw  used  as  litter  ;  the  period  of  the  year  the  manure  is 
made  ;  and  whether  it  is  made  and  kept  under  cover  or  exposed. 
The  amount  of  water  in  half  decomposed  manure  is  seldom  less 
than  80  per  cent.    Some  chemists  have  estimated  it  as  low  as  75 
per  cent.,  but  this  is  below  the  quantity  of  moisture  present  in 
ordinary  farm-yard  manure.    The  moisture  is  derived  partly  from 
the  urine  of  the  stock  ;  and,  under  ordinary  conditions,  a  part  is 
due  to  the  rain  water  absorbed. 

529.  "  On  many  farms  the  manure  is  not  only  exposed  to 
the  direct  rain-fall ,  but  the  water  which  collects  on  the  roofs  of 
the  buildings  is  allowed  to  saturate  it.     The  consequence  gener- 
ally is,  that  a  considerable  portion  of  the  soluble  elements  are 
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•washed  out  of  the  manure,  which  liquid  stream  is  usually  allowed 
to  escape  to  the  nearest  ditch,  from  a  belief  that  it  contains  little 
fertilizing  matter.  The  urine  of  animals  generally  contains  nearly 
as  much  fertilizing  matter  as  the  excrement ;  and  any  liquid  from 
the  dung  heap  contains  a  portion  of  the  urine.  Apart  from  the 
urine  present  in  the  liquid,  there  are  also  present,  in  a  soluble 
state,  a  portion  of  the  fertilizing  elements  which  were  in  the 
excrements,  and  a  portion  which  were  in  the  straw  used  as  litter. 
When  it  is  considered  that  the  liquid  from  byres,  cattle  courts, 
and  manure  heaps  is  generally  nearly  all  lost,  and  that  this  liquid 
from  the  heap  is  not  all  rain  water  and  melted  snow,  it  should 
be  evident  that  a  considerable  waste  of  the  fertilizing  elements 
in  the  farm-yard  manure  arises  from  the  manner  in  which  it  is 
produced,  collected,  and  kept  previous  to  its  being  applied  to  the 
soil.  Tinder  ordinary  circumstances,  as  to  cultivation  and  cli- 
mate, it  is  not  requisite  to  form  a  tank  to  collect  the  liquid  ;  but 
it  is  generally  advisable  to  prevent  the  saturation  of  the  manure 
in  a  court  by  placing  troughs  along  the  caves  of  the  roofs.  With 
such  a  provision  to  carry  off  the  rain  water,  any  direct  fall  of 
rain  seldom  washes  out  any  fertilizing  elements,  the  water  being 
absorbed,  and  part  of  it  afterwards  being  removed  by  evapora- 
tion. During  certain  periods  of  the  year  the  amount  of  moisture 
removed  by  evaporation  is  very  considerable.  It  has  been  fre- 
quently observed,  where  cattle  were  kept  in  open  courts  with 
sheds  attached,  that  in  spring  the  quantity  of  straw  required  to 
keep  them  comfortable  was  less  than  that  required  for  the  same 
number  of  cattle  fed  in  covered  boxes. 

WASTE  AND  FERMENTATION   OF  MANUBE. 

530.  "  Waste  arises  from  several  causes,  the  most  common 
being  a  washing  out  of  the  soluble  constituents  from  exposure, 
and  the  loss  of  the  gaseous  elements  from  fermentation,  induced 
by  placing  the  manure  in  heaps  previous  to  applying  ifc  to  the 
land.  During  the  process  of  fermentation,  a  considerable  portion 
of  the  constituents  of  farm-yard  manure  are  driven  off.  When 
the  manure  is  compressed  by  the  treading  of  stock,  fermentation 
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proceeds  much  more  slowly  than  when  the  manure  has  been 
thrown  loosely  together.  When  the  fermentation  proceeds 
slowly,  moisture  is  the  principal  constituent  which  escapes  ;  but 
when  fermentation  is  active,  with  considerable  heat,  a  portion  of 
the  nitrogenous  element  escapes  generally  in  the  form  of  am- 
monia. Beyond  hastening  the  action  of  manure,  and  destroying 
the  vitality  of  the  seeds  of  some  weeds,  there  is  nothing  gained 
by  fermenting  manure  in  a  heap.  On  the  contrary,  the  organic 
fertilizing  constituents  are  diminished  in  part,  and  the  mechanical 
action  of  the  manure  necessarily  impaired.  It  is  advantageous 
to  all  soils,  more  particularly  to  argillaceous  ones,  to  apply 
manures  in  a  green  state  at  certain  seasons.  The  cultivator  of 
the  potato  finds  it  advantageous  to  manure  the  land  in  autumn 
with  farm-yard  manure,  preparatory  to  the  growing  of  the  crop. 
So  also  the  cultivator  of  the  Swedish  turnip,  and  of  the  legumes. 
Experiments  arc  much  required  to  elucidate  the  action  of  fresh 
farm-yard  manure  in  and  on  the  soil  during  the  winter.  Some 
suppose  that  the  constituents  of  plant  life  in  the  soil  are  rendered 
more  accessible  to  plants  by  being  made  soluble  by  the  presence 
of  this  manure  in  or  spread  on  the  surface  of  the  soil,  while  others 
believe  that  by  the  presence  of  the  slowly-decomposing  manure, 
ammonia  is  attracted  from  the  atmosphere  and  retained  in  the 
soil  ready  to  be  taken  up  by  the  crop.  The  researches  of  Pro- 
fessor Thomas  Way  showed  that  ordinary  soils  have  the  power 
of  retaining  the  constituents  of  plant  life,  although  these  are  in  a 
soluble  state,  until  the  growing  plants  assimilate  these  constitu- 
ents during  their  growth. 

531.  "  Those  who  are  familiar  with  the  beneficial  effects 
which  arise  from  the  spreading  of  farm-yard  manure  on  the  sur- 
face, and  allowing  it  to  be  exposed  to  the  atmosphere  for  some 
months,  know  that  the  fertilizing  action  of  the  manure  is  more 
marked  in  the  succeeding  crop  than  if  it  had  been  applied  during 
winter  or  spring  after  being  fermented.  The  action  may  be 
partly  mechanical ;  but  it  is  now  ascertained  by  the  researches  of 
chemists,  that  during  the  period  of  exposure  the  nitrogenous 
elements  are  increased  in  amount,  being  generally  in  the  form  of 
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nitrates  ;  tbc  increase  being  regulated  in  part  by  the  temperature 
of  the  atmosphere,  the  constituents  of  the  manure-,  and  perhaps 
also  by  the  constituents  of  the  soil." 

TOP-DRESSING  WITH  UNFERMENTED  MANURE. 

532.  By  spreading  fresh  manure  on  pastures  and  meadows, 
and  after  exposure  for  some  months,  collecting  by  horse  rakes 
the  manure  not  decomposed,  a  striking  difference  in  the  character 
of  the  herbage  is  the  result.     Doubtless,  this  is  mainly  owing  to 
the  constituents  of  the  manures  which  have  been  washed  into  the 
soil  during  the  period  the  manure  was  exposed.     Still,  there  is 
some  mechanical  action  arising  from  a  covering  of  manure,  for 
upon  inspection  the  soil  is  found  to  be  more  open,  and  the  roots 
of  the  plants  more  vigorous.     The  same  mechanical  action  can 
be  observed  in  stubble  lands,  particularly  where  the  soil  is  argil- 
laceous.    The  soil  is  not  only  more  friable,  and  therefore  more 
porous,  but  the  color  is  partly  changed,  showing  that  the  action 
of  the  atmosphere  has  been  increased  by  the  manorial  covering. 

533.  Those  who  entertain  opinions  strongly  in  favor  of  fer- 
menting manure  in  dunghills,  previous  to  its  being  applied  to  the 
land,  should  undertake  experiments  by  manuring  portions  of 
fields  intended  for  green  crops  during  the  next  two  months— the 
same  quantities  of  manure  applied  to  the  portions  of  the  fields 
being  placed  in  heaps  for  spring  application  to  the  same  extent 
of  laud  manured  in  autumn.     The  results  will  probably  surprise 
the  cultivator  who  has  hitherto  only  applied  fermented  manure 
to  the  soil.     During  the  spring  months  it  is  generally  found  to 
be  advantageous  to  apply  manure  in  a  state  of  advanced  decom- 
position, particularly  where  it  is  being  applied  to  land  intended 
to  be  immediately  sown  with  the  seed  of  the  turnip  ;  but  during 
summer,  autumn,  and  winter,  it  will  generally  be  found  profitable 
to  apply  manure  direct  from  the  cattle  courts  and  dunghill,  with- 
out any  previous  turning  to  induce  fermentation. 

PROFIT  OF  SHELTERING  MANURE. 

534.  The  American  Agriculturist,  previous  to  my  editorial  con- 
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nection  with  it,  contains  a  short  article  on  this  point,  which  I 
consider  worthy  of  being  read  by  every  farmer,  because  they  all 
need  line  upon  line  about  sheltering  manure  :  "It  is  now  pretty 
well  settled  by  the  experiments  of  intelligent  agriculturists,  that 
manure  protected  from  the  weather  is  much  better  than  that 
which  has  lain  for  six  months  or  more  in  the  open  yard.  Every 
farmer  who  has  cleaned  out  his  stable  Hoor  where  there  was  no 
cellar,  or  has  used  the  manure  made  on  the  floor  of  the  sheep 
barn  or  shed,  has  had  occasion  to  suspect  as  much.  Crops  ferti- 
lized with  such  protected  manure  started  with  great  vigor,  show- 
ing a  dark  green  color,  and  pushed  on  rapidly  to  maturity.  There 
must  be  something  in  such  manure  that  the  unsheltered  article 
loses. 

535.  "  An  English  experiment  shows  that  manure  which  was 
kept  covered  by  nine  inches  of  earth,  produced  several  bushels 
more  of  grain  per  acre  than  the  same  amount  of  manure  applied 
to  the  same  extent  of  land,  which  had  lain  exposed  to  the  weather 
during  the  winter.     Another  experiment  shows  a  difference  of 
about  four  tons,  or  nearly  one  hundred  bushels,  between  the  pro- 
duce of  two  acres  of  potatoes,  the  one  of  which  had  20  loads  of 
covered,  and  the  other  20  loads  of  uncovered  manure.     A  gain 
of  fifty  bushels  of  potatoes  to  the  acre,  just  from  the  difference 
in  the  quality  of  the  manure,  is  worth  looking  after.     It  will 
be    seen   that   this   is  nearly   all   clear  profit.      There  is   no 
more   expense   for   seed,   for  handling  manure,  or  for  tillage. 
The  only  additional  item  would  be  the  increased  labor  of  harvest- 
ing.    The  conviction  that  the  housing  of  manure  is  good  economy 
is  pretty  general,  and  yet  riot  a  fourth  part  of  our  farmers  pay 
any  attention  to  it.     The  open  yard,  without  a  barn  cellar,  and 
even  without  sheds,  is  still  a  very  common  spectacle. 

536.  "  The  best  substitute  for  lack  of  cellar  is  a  covering  of 
earth  or  muck  for  the  manure  as  fast  as  it  is  collected.     If  the 
open  yard  were  kept  well  supplied  with  muck,  and  the  manure 
were  to  be  plowed  under  every  month,  but  without  draining  off, 
it  would  not  waste  much.     Where  straw  is  plenty,  as  in  the 
wheat  growing  districts,  it  makes  a  very  good  covering  for  manure. 

12 
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This  is  the  practice  of  some  of  the  best  managers.  But  it  requires 
a  much  larger  quantity  of  straw  than  most  of  our  farmers  have 
for  litter.  The  straw  is  thrown  out  frequently,  and  the  yard  is 
kept  nearly  dry  for  the  cattle  to  lie  on.  Muck  usually  costs 
nothing,  except  for  digging  and  hauling  ;  and  rightly  managed  it 
makes  a  good  protection  for  manure.  It  should  be  scattered 
frequently  over  the  yards  and  under  the  sheds,  and  the  heaps 
kept  well  covered. 

'  537.  "A  Canadian  farmer  complains  that  he  has  followed  our 
advice,  and  his  manure  dried  up,  heated,  and  was  nearly  spoiled — iu 
other  words  it "  Gre-fanged."  This  reminds  us  to  repeat,  that  while 
no  liquids  should  be  allowed  to  run  from  the  manure  heap,  it 
should  always  Ic  kept  moist.  The  heap  should  be  frequently  ex- 
amined, and  if  found  drying  out,  water  should  be  added.  The 
lest  plan  is  to  pile  the  manuro  in  a  tight  vault  or  excavation  that 
will  hold  the  liquids.  If  not  under  a  roof,  a  cover  of  loose  boards 
will  answer,  as  a  little  rain  falling  through  will  do  no  harm. 
Then,  as  often  as  nc:ded,  pump  up  or  dip  up  with  a  bucket  the 
liquid  from  below  and  spread  it  over  the  heap.  This  liquid  ma- 
nure will  hasten  the  decomposition  of  the  straw  and  other  coarse 
materials,  and  all  the  heap  will  be  equally  rich.'' 

PROTECTIXQ  MAXCRE  IN  WINTER. 

538.  In  view  of  the  fact  that  there  is  such  an  abundance  of 
grain-producing  material  in  the  manure  of  those  animals  that 
subsist  on  grain  or  meal,  we  perceive  at  once  the  great  impor- 
tance of  keeping  such  manure  where  rain  will  not  wash  it  from 
the  straw  and  carry  it  off  to  the  ocean.  Protecting  manure,  by 
erecting  cheap  sheds  over  it,  is  an  item  of  labor  that  farmers  c:ui 
work  at  in  the  winter  very  advantageously  and  profitably.  And 
while  they  do  this  work,  they  are  taking  a  very  important  step 
towards  introducing  a  renovating  system  of  farm  management, 
and  of  improving  the  fertility  of  their  soil,  not  only  for  grain, 
but  for  grass  or  vegetables.  Where  the  water  from  the  eaves  of 
the  buildings  is  permitted  to  fall  on  the  manure  yard,  eave  troughs 
should  be  put  up  as  soon  as  may  be  practicable,  as  a  few  heavy 
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showers  will  often  injure  the  value  of  manure  enough  to  pay 
the  expense  of  good  eave  troughs  to  a  barn.  The  skilful  farm- 
er's motto  must  be,  in  the  winter,  to  save  all  the  manure,  and 
raise  large  crops  next  season. 

539.  Farmers  should  remember  that  when  they  feed  grain  to 
animals  that  are  being  fattened,  those  animals  appropriate  but 
small  proportions  of  the  grain  or  meal  which  they  consume,  to 
the  purpose  of  building  up  their  frames  and  secreting  fat.     What, 
then,  becomes  of  it  ?   Why,  it  passes  off  in  the  manure.     And 
this  is  the  grand  reason  why  the  manure  of  fattening  animals  is 
so  much  more  valuable  for  crops  than  the  manure  of  store  ani- 
mals.    In  a  bushel  of  Indian  corn,  for  instance,  there  are  fifty- 
eight  pounds  of  grain,  which  will  make,  according  to  the  circum- 
stances and  condition  of  animals,  from  three  to  twelve  pounds  of 
flesh  and  fat.     Now  what  becomes  of  the  remainder  of  the  58 
pounds  ?    A  portion  of  it  is  consumed — burnt  up  as  fire  burns 
wood — in  sustaining  the  necessary  warmth  of  the  animal.     But 
the  greater  proportion  is  cast  out  in  the  droppings.    This  rule  holds 
good  in  fattening  neat  cattle,  sheep,  swina,  and  all  other  domes- 
tic animals.     And  herein,  to  a  great  extent,  lies  the  real  profit 
of  feeding  animals  on  grain .     The  profit  is  in  the  manure.     If  that 
is  lost  or  wasted,  the  profit  is  very  smill,  or  there  is  no  profit  at 
all. — Country  Gentleman. 

RED  CLOVER  AS  A  FERTILIZER. 

540.  Red  clover  ( Trifolium  Pratensc,')   on  certain  kinds  of 
soil,  is  one  of  the  most  convenient,  economical  and  effectual  fer- 
tilizers that  can  be  employed  for  improving  the  fertility  of  an 
impoverished  soil.     And  its  excellence  and  importance  as  a  fer- 
tilizer is  not  half  appreciated,  except  by  a  few  of  our  best  farm- 
ers.    Most  farmers  who  have  succeeded  in  raising  a  good  crop 
of  clover,  are  quite  too  apt  to  think  that  they  had  better  make 
hay  of  it,  after  all ;  or  that  it  will  be  as  well  to  pasture  it  off 
and  raise  a  crop  of  seed  as  to  plow  it  under.     But    the  great 
difficulty  always  is,  in  such  instances,  every  thing  continues  to 
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be  carried  off  the  soil ;  and  nothing  is  left    nor  returned  to  it 
for  the  purpose  of  keeping  up  its  fertility. 

541.  Red  clover,  and  lime,  and  gypsum,  in  connection  with 
all  the  barn  yard  manure  a  farmer  can  make    conveniently,  will 
constitute  the  niost  economical  fertilizers,  for  most  kinds  of  soils, 
that  a  farmer  can  use.     Eed  clover,  with  a  light  sprinkling  of 
gypsum,  on  some  kinds  of  soil,   and  lime  on  others,  will  grow 
luxuriantly  where  many  other  kinds  of  grass  would  never  flourish 
at  all  ;  and  on  many  barren  hills  and  slopes,  where  the  soil  has 
always  been  very  poor  and  the  herbage  small,  thin,  and  of  a 
sickly  appearance,  red  clover,  with  good  cultivation,  if  plowed 
under  as  a  fertilizer,  will  effect  a  change  in  the  character  and 
productiveness  of  the  soil  which  could  not  be  produced  as  cheap- 
ly and  expeditionsly  by  the  use  of  any  other  fertilizer. 

542.  The  excellence  of  red  clover  as  a  fertilizer    consists  in 
its  peculiar  character  and  habit.     It  throws  long  tap  roots  down- 
ward into  the  subsoil,  which,  of  course,  absorb  fertilizing  ma- 
terial which  has  long  rested  too  far  below  the  surface    to  aid 
vegetation  ;  and  it  brings  it  up  for  the  purpose  of  forming  the 
stems  and  leaves.     Of  course  these  tap  roots  will  render  the  soil 
more  porous  than  it  was  before.     Then,  when  the  roots  decay, 
they  furnish  a  large  amount  of  vegetable  matter,  which  will  be 
readily  taken  up  by  the  roots  of  other  plants    growing  where 
these  large  tap  roots  have  decayed. 

543.  Red  clover  reminds  us,  in  its  operations  on  the  soil,  of 
the  good  effects  of  earth  worms  in  working  over  and  reducing  it 
to  a  very  fine  condition.     We  have  no  other  plant  which  will 
exert  such  an  ameliorating  effect  on  soil    as  red  clover.     The 
roots  often  extend  far  below  the  line  where  the  plow  has  turned 
up  the  earth  ;  and  thus  they  operate  in  a  measure    like  a  sub- 
soil plow,  by  loosening  the  subsoil    without  throwing  it  to  the 
surface. 

544.  Then  here  is  another  important  consideration  concern- 
ing red  clover  as  a  fertilizer.     Its  large  leaves  absorb  a  large 
quantity  of  ammonia — which  is  the  very  life  of  all  the  cereals — 
from  the  atmosphere.     By  this  means,  a  greater  number  of  tons 
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of  the  best  fertilizing  material  is  obtained,  which  will  greatly 
improve  the  fertility  of  the  soil,  providing  it  be  plowed  under  at 
the  proper  time.  . 

545.  R.  L.  ALLEN,  in  the  Am.  Farm  Book,  says  on  this  sub- 
ject :  "  The  roots  of  red  clover  exert  a  power  on  the  soil  beyond 
any  other  known  agents,  either  of  manure  or  of  art.      Their 
minute  fibres  are  brought  in  contact  with  the  elements  of  the 
soil,  and  they  act  upon  them  with  a  force  peculiar  to  themselves. 

546.  "  Red  clover,  and  most  other  plants  with  broad  leaves, 
draw  largely  for  their  sustenance  from  the  air,    especially  when 
aided  by  gypsum.     By  its  long  tap  roots,  clover  also  draws  much 
from  the  subsoil.     The  amount  of  carbon  drawn  from  the  air  in 
the  state  of  carbonic  acid,  under  favorable  circumstances  of  soil 
and  crop,  is  usually  very  great,  and  when  these  elements  of  fertili- 
ty have  been  buried  beneath  the  surface  of  the  soil,  they  are 
saved,  and  thus  yield  their  fertility  to  the  land  ;  while  such  vege- 
tation as  decays  on  the  surface  will  lose  much  of  its  value  by 
evaporation  and  drainage.     Red  clover,  when  plowed  under  in 
its  green  state,  will  ferment  very  soon.     Therefore    by  resolving 
the  matter  of  plants  into  their  elements,  the  soil  will  be  well 
fitted  for  a  succeeding  crop  of  almost  any  grass  or  grain."    (See 
Ked  Clover  in  the  Chapter  on  Grasses,  hereafter.) 

Hon.  GEO.  GEDDES,  in  his  Report  of  the  Agriculture  of 
Onondaga  Co.,  N.  Y.,  says,  in  relation  to  clover  as  a  fertilizer  in 
that  county  :  "  The  Agriculture  of  Onondaga  Co.  is  based  on 
the  red  clover  plant,  (  Tnfolium  Pralense.)  It  is  used  for  pasture, 
for  hay  and  for  manure.  Strike  th  s  plant  out  of  existence,  and  a 
revolution  would  follow  that  would  make  it  necessary  for  us  to 
learn  everything  anew  in  regard  to  cultivating  our  lands.  What 
the  value  of  our  soils  would  be  without  red  clover  we  will  not 
attempt  to  conjecture.  We  have  this  most  valuable  treasure, 
and  we  appreciate  it.  The  large  kind  is  cultivated  with  us  but 
little,  and  is  considered  of  less  value  than  any  of  the  small 
kinds,  both  for  hay  and  for  pasture.  But  where  it  is  wanted 
for  manure  only,  it  is  sometimes  preferred,  on  account  of  its  heavy 
growth.  The  roots  run  deep  into  the  soil,  so  that  a  single  per- 
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feet  plowing  will  bring  it  into  the  most  satisfactory  condition. 
Some  of  our  best  farmers  plow  their  fields  deep  once  in  a  few 
years  ;  and  then /shallower  plowing  of  this  clover  sod  will  show 
the  long  tap  roots  that  have  been  pulled  up  from  the  sub-soil 
by  the  plow,  which  will  project  above  the  surface  all  over  the 
field,  looking  quite  like  dead  weeds.  These  roots  have  trans- 
ferred the  fertilizing  matters  of  the  lower  soil  to  the  snrf.ce. 
When  our  fields  need  improving,  we  turn  the  clover  crop  under  ; 
and  repeat  the  operation  until  there  is  sufficient  fertility  to  al- 
low us  to  carry  the  clover  off  the  field.  The  oftener  we  can 
fill  the  soil  with  roots  and  plow  the  tops  under,  the  sooner  we 
expect  to  get  our  land  in  a  condition  to  crop  with  grain.  A 
very  considerable  part  of  the  cultivated  1  ind  of  this  county  has 
never  had  any  other  manuring  than  this  clover  and  gypsum. 
And  yet  its  fertility  is  not  diminishing.  Fields  that  are  distant 
from  the  barn  are  rarely  treated  to  anything  but  clover  and 
gypsum.  These  fields  are  not  cropped  with  grain  as  often  as 
those  that  have  the  benefit  of  barn  yard  manure  are.  But  they 
are  manured  at  a  much  less  expense.  We  sell  our  herd's  gi'ass:, 
(Phleum  Pralense,}  and  feed  our  clover.  The  reasons  for  this 
are,  the  city  buyers  will  pay  more  per  ton  for  herd's  grass  than 
for  clover.  And  we  long  ago  come  to  think  the  clover  worth 
quite  as  much  as  the  herd's  grass  to  feed.  This  system  of  manur- 
ing with  clover  and  gypsum  has  been  carried  on  more  than  sixty 
years,  apparently  without  any  injurious  effects  on  the  soil,  from 
which  wheat,  Indian  corn,  barley,  oats,  hay  and  pasture  had 
been  constantly  removed  during  that  period  of  time." 

THE  MOST  PROPER  TIME  TO  PLOW  CLOVER   UXDE?.. 

547.  Some  farmers  contend  that  the  best  time  to  turn  under 
a  crop  of  red  clover  is  when  it  is  in  full  bloom.  The  reason 
assigned  for  this  period  is,  a  larger  amount  of  fertilizing  material 
in  the  stems  and  leaves  at  that  stage  in  the  growth  of  the  clo- 
ver than  at  any  other  period.  But  there  have  been  objections 
urged  on  this  point.  And  one  is,  that  although  there  may  be 
a  greater  amount  of  fertilizing  material  in  the  stems  at  that 
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period,  still  there  is  such  a  large  proportion  of  saccharine  matter 
in  the  stems  at  that  stage  of  its  growth,  that  its  decomposition 
has  a  tendency  to  increase  the  acidity  of  the  soil  or  make  it  sour, 
which  is  very  unfavorable  to  the  luxuriant  growth  of  any  kind 
of  cereal  grain. 

548.  On  the  other  hand,  it  is  contended  that  it  will  be  best 
to  allow  the  clover  to  arrive  at  as  complete  maturity  as  possible, 
without  losing  any  of  its  substance,  before  it  is  plowed  under. 
And  we  feel  assured  that  all  good  farmers  who  will  investigate 
this  subject  thoughtfully  and  scientifically,  will  coincide  with  this 
theory.     The  reasons  for  it  are  both  cogent  and  philosophical. 

549.  When  red  clover  is  allowed  to  stand  until  the  seed  is 
formed  and  the  blossoms  begin  to  change  in  color,  there  is  then 
as  much  substance — and  perhaps  more — in  the  stems  than  there 
is  at  any  other  period  in  the  growth  of  the  plant.     And    reason 
teaches  us  that  there  has  been  a  large  amount  of  the  very  best 
fertilizing  matter  drawn  from  the  soil  to  form  the  seed,  which, 
when  it  has  been  turned  under  the  soil  and  decayed,  will  be  bet- 
ter for  promoting  the  luxuriant  growth  of  grain    or  grass    than 
the  best  manure  that  can  be  applied  to  the  soil.     And  by  allow- 
ing the  clover  to  stand  until  it  has  matured  to  that  degree,  the 
saccharine  matter  will  have  undergone  so  much  change,  that 
there  will  be  no  clanger  arising  from  its  rendering  the  soil  sour. 
And  it  has  always  been  a  question  w'.th  myself,  whether  this 
acidity  or  sourness,  to  which  writers  allude  so  frequently,  is  not 
more  imaginary  than  real.     It  will  require  a  far  greater  amount 
of  green  vegetable  matter  to  produce  any  perceptible  acidity  in 
the  soil  than  we  are  accustomed  to  suppose.     And,  furthermore, 
it  does  not  look  very  reasonable    that  an  amount  of  vegetable 
matter  so  small  as  would  be  turned  under  the  soil,  in  one  crop 
of  red  clover,  could  possibly,  during  its  gradual  decomposition, 
cause  any  perceptible  acidity,  unless  the  soil  were  already  very 
sour.    Let  farmers  raise  red  clover  as  large  as  it  can  grow  ;  and 
turn  it  under  the  soil.     And    if  it  ba  done  at  the  period  just 
mentioned,  they  need  have  no  fears  concerning  injurious  acidity 
arising  from  the  decaying  clover.     (Read  Par.  619.) 
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VALUE  OF  WOOD  ASHES. 

550.  Different  kinds  of  wood,  when  burned,  will  proiluce 
ashes  of  quite  different  value,  not  only  for  promoting  the  growth 
and  fructification  of  crops,  but  for  culinary  purposes.     And   if 
farmers  only  knew  their  value  as  a  fertilizer,  there  would  be  no 
ashes  wasted,  neither  would  there  be  any  for  sale,  except  by  those 
people  who  have  no  soils  to  improve  or  crops  to  raise. 

551.  A  distinguished  writer  on  agricultural  chemistry,  in  a 
communication  to  the  Cultivator,  says  :  "Several  salts  are  neces- 
sary for  a  full  growth  and  maturity  of  a  wheat  crop.     I.i  using 
the  superphosphate  of  lime,  the  farmer  uses  but  one.  of  the  salts 
necessary  for  the  perfection  of  the  wheat  crop.    But  in  the  use 
of  ashes,  the  farmer  applies  to  his  land,  besides  several  salts  of 
potash,  more  or  less  of  several  other  salts,  no  less  valuable,  ac- 
cording to  the  kind  of  timber  from  which  the  ashes  were  pro- 
duced.    Ashes  from  beech  contain  nearly  twenty  per  cent,  of 
the  salts  of  phosphoric  acid.     According  to  the  analysis  of  De 
Saussure,  one  hundred  pounds  of  ashes  would  be  sufficient  for 
the  production  of  3,820  pounds  of  straw.     Bat  besides  the  other 
salts  of  potash,  the  ashes  either  furnish,  ready  prepared  or  pro- 
duce after  being  put  upon  the  laud,  a  good  supply  of  the  silicate 
of  potash — a  salt  as  nec2ssary  as  any  other  salts  of  potash,  or  even 
cs  any  salt  of  phosphoric  acid.     But  the  ashes,  besides  furnishing 
several  important  salts,  may  perform  another  office  in  the  econo- 
my of  agriculture    no  less  important.     In  the  preparation  of 
compost  they  may  be  used  as  a  solvent,  to  convert  into  important 
manures  many  other  things  useless  without  being  dissolved.   And 
this  too  without  destroying  any  of  their  efficacy  as  salts.     They 
give  compactness  to  light  sandy  soils,  anl  render  heavy  clay  soils 
light  and  friable.     They  servo,  too,  to  neutralize  whatever  super- 
abundance of  acids  there  may  b?  i:i  any  soil." 

552.  Every  observing  farmer  has  noticed  how  luxuriantly  grass 
or  grain  of  any  kind  usually  grows  where  a  brush  heap    or  log 
heap  has  been  burned  ;  and  also   how  superior  the  grain  usually 
is,  both  in  quality  and  quantity,  which  has  grown  on  such  places. 
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This  consideration  establishes,  beyond  a  doubt,  the  fact  that  un- 
leached  wood  ashes  are  excellent  fertilizers  ;  and  are  of  more  real 
value  to  a  good  farmer,  when  they  arc  applied  to  a  crop,  than  when 
they  are  sold  for  the  purpose  of  making  potash. 

553.  Unleachcd  ashes  are  far  superior  to  leached  ashes  ;  be- 
cause they  furnish  a  large  supply  of  fertilizing'  material,  which 
makes  the  straw  more  stiff  than  it  otherwise  would  be.     There- 
fore if  the  straw  of  cereal  grain  can  be  rendered  much  more 
stiff  by  sowing  a  few  bushels  of  \vood  ashes  per  acre,  of  course 
there  will  be  a  much  greater  yield  of  grain  if  the  straw  can  be 
kept  erect,  than  there  would  be  if  the  straw  is  so  limber    that 
it  falls  down  before  the  grain  is  harvested. 

554.  Ashes,  whether  leached  01  unleached,  are  very  valuable 
for  promoting  the  growth  of  any  kind  of  grass,  when  they  are 
Bowed  broadcast  over  the  fields  ;  and  Prof.  Liebig  recommends 
sowing  ashes  on  meadows,   for  the  purpose  of  increasing  the 
quantity  of  grass  for  hay.     Oa  some  soils,  ashes  appear  to  exert 
almost  a  magical  influence,  in  promoting  the  growth  of  cereal 
grain,  as  well  as  the  growth  of  the  grasses. 

EXIIAUSTI>7G  CHARACTER  OF  ASHES. 

555.  Wood  ashes,  either  leached  or  fresh,  in  some  places  can 
be  obtained  in  large  quantities  and  at  reasonable  rates,  especial- 
ly at  the  pot  and  pearl  ash  factories.     Lsached  ashes  contain  but 
little  potash  compared  with  the  uuleached  ;    yet  they  have  in 
their  composition  all  the  inorganic  or  ash  constitutents  of  our 
cultivated  crops,  and  their  application  to  light  dry  soils  general- 
ly exhibits  very  favorable  and  marked  effects,  much  improving 
their  moisture-retaining  qualities,  and  highly  favoring  the  growth 
of  coriij  grain,  &c.     But  farmers  should  always  bear  in  mind 
that  the  tendency  of  ashes,  lime,  plaster,  or  even  guano,  when 
applied  alone,  is  to  hasten  the  exhaustion  of  tillage  land — or 
rather,  it  is  the  increased  "  crops,"  or  what  is  taken  off  the  soil  in 
the  removed  crops,  that  exhaust  it.    Therefore  their  use  should  al- 
ways be  accompanied  with  farmyard  manure,  prepared  muck,  or 
the  turning  in  of  green  manure,  such  as  clover,  buckwheat  and 
oats. 
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556.  I  recently  met  with  an  instance  in  New  England  where 
a  farmer  had  brought  his  land  to  a  high  state  of  productiveness 
by  applying  large  quantities  of  leached  and  unlcached  ashes. 
But  he  recently  told  mo  that  he  had  discontinued  the  practice 
of  applying  ashes,  as  they  appeared  to  exert  no  influence  on  his 
crops.  He  had  grown  little  but  hay  for  market  for  several  years; 
but  it  was  evident  that  the  ashes  would  not  maintain  the  fertili- 
ty of  his  soil  without  the  aid  of  some  other  manure. 

THE  QUANTITY  OF  ASHES  PER  ACRE. 

551.  There  is  no  definite  quantity  of  either  leached  or  un- 
leached  ashes  which  may  be  set  down  as  the  proper  amount  to 
be  applied  on  an  acre.  There  is  no  danger  of  sowing  too  much 
of  either  leached  or  unleached  ashes.  But  when  they  are  scat- 
tered on  young  turnips  or  on  young  plants,  there  is  danger  of 
applying  so  much,  that  the  potash  in  thorn  will  destroy  every 
leaf  that  it  may  como  in  contact  with. 

558.  Leached  ashes  arc  often  hauled  from  a  distant  potash- 
ery  when  they  are  qnite  wet.     If  not  spread  out  immediately, 
they  should  be  under  cover    until  they  are  dry  enough  to  be 
sowed.     Some  farmers  haul  them  when  they  are  quite  wet,  and 
spread  them  with  shovels.     But  more  time  will  be  required  to 
spread  them  uniformly  in  this  way  than  it  would  require  to  dry 
them  first ;  and,  more  than  this,  their  effect  will  not  be  as  good 
on  the  crop  when  they  arc  spread  wet    as  it  would  ba  if  they 
were  sowed,  unless  great  care  were  exercised  to  spread  them  very 
evenly. 

THE  WAY  TO  SAVE  WOOD  ASHES. 

559.  There  is  great  danger  from  fire  breaking  out  from  ashes, 
wherever  they  come  in  contact  with  wood  of  any  kind.     Some- 
times a  whole  pile,  barrel,  or  bin  of  ashes  will  burn  over  the  sec- 
ond time,  if  they  have  not  already  been  burned  twice   while  they 
were  in  the  stove.     For  this  reason,  when  a  lot  of  ashes  contain- 
ing live  coals  arc  deposited  among  cold  ashes,  combustion  of  the 
ashes  often  takes  place,  and  the  fire  readies  the  wood. 
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r>60.  Ashes  should  never  be  deposited  in  wooden  pails,  boxes 
or  barrels  until  more  than  a  week  after  they  have  been  remov- 
ed from  the  fire-place.  Many  people  deposit  them  in  old  sugar 
hogsheads,  barrels,  or  wooden  boxes,  or  make  a  bin  by  the  side 
of  the  fence  for  them.  But  thousands  of  people  have  lost  their 
dwellings  by  such  an  unwise  practice.  Where  one  has  spare 
room  in  a  dry  cellar,  there  is  no  better  place  than  that  for  keep- 
ing wood  ashes,  by  pouring  them  in  a  conical  heap  on  the  flag- 
ging, or  in  one  corner,  or  against  the  wall.  A  bin  with  brick  or 
stone  sides,  in  a  stone  or  brick  smoke  house,  is  abo  a  good  place, 
but  rather  expensive.  Some  people  are  accustomed  to  maka  a 
conical  heap  of  wood  ashes  on  the  ground  in  a  back  yard  ;  and 
to  erect  a  shelter  of  loose  boards  over  them,  to  carry  off  the  rain. 
But  unless  the  surface  be  sprinkled  with  water  occasionally, 
high  winds  will  blow  many  of  them  away.  It  matters  not  how 
or  where  wood  ashes  are  kept,  if  they  are  not  allowed  to  leach, 
blow  away,  or  to  communicate  fire  to  buildings. 

THEORY  OF  THE  ACTION  OF  ASHES. 

561.  SPREXGEL,  a  writer  oa  agricultural  chemistry,  remarks, 
that    "  The  action  of  all  ashes  u  two-fold,  partly  dus  to  the 
soluble,  and  partly  to  tho  insoluble.     The  chlorido  of  sodium,  or 
common  salt,  tho  carbonate  and  sulphate  of  potash  are  soluble, 
and  produce  immediate  effect  on  tlio  crop;   but  the  phosphates 
and  the  silicates,  as  well  as  carbonate  of  lime,  require  time  to 
dissolve  and  benefit  the  crop.     (Sea  Liquid  Manure,  par.   480.) 
Hence,  it  has  been  observed,  that  some  lands  are  permanently 
improved  by  ashes,  and  some  crops  are  immediately  beuefitted  by 
them. 

562.  It  is  to  the  silicates,  as  well  as  to  the  large  quantity  of 
lime,  magnesia,  and  phosphoric  acid  which  it  contains,  that  com- 
mon wood  ashes  owe  the  more  permanent  effects  upon  the  soil, 
which  it  is  known  to  have  produced.     The  two-fold  action  of 
ashes  may  be  more  familiarly  expressed  by  saying   that  the  ac- 
tion is  mec/ianical  as  well  as  cliemital ;    although  the  mechanical 
action  of  ashes  on  a  coll  is  so  infinitely  small,  that  we  are  scarce- 
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1y  able  to  perceive  any  benefit  at  all  arising  from  its  source.  AU 
the  insoluble  portions  of  any  kind  of  fertilizers,  exert  a  mechani- 
cal influence  on  soils.  But  as  soon  as  those  insoluble  atoms 
become  dissolved  by  being  exposed  to  the  influence  of  the  weath- 
er, they  are  iu  a  proper  condition  to  perform  their  office  in  a 
chemical  manner  when  they  come  in  contact  with  the  roots  of 
plants. 

VALUE  OF  LEACHED  ASHES. 

563.  The  idea  is  very  prevalent  among  most  farmers,  that 
leached  ashes  are  of  little  or  no  value  as  fertilizers.     But  nothing 
is  more  erroneous.     The  leaching  process  only  deprives  the  ashes 
of  the  portions  which  aro  soluble  while  that  process  is  going  on. 
After  the  ashes  have  been  thrown  from  the  leach,   the  insoluble 
portions  continue  to  dissolve  for  a  long  time    after  they  have 
been  leached.      Therefore    leached  ashes  very  frequently  have 
been  known  to  exert  almost  as  good  an  influence  in  promoting 
the  growth  of  plants,  immediately  after  having  been  applied  to  a 
crop,  as  if  they  had  never  been  leached.    And    the  reason  for 
this  was,  the  phosphates,  silicates,  and  carbonate  of  lime  contin- 
ued to   dissolve    after  they  were  thrown  away  as  valueless. 
Farmers  should  always  remember    that  ashes  are  valuable  as 
fertilizers  even  after  they  have  been  leached  for  a  long  period  of 
time.    The  sooner  leached  ashes  can  be  removed  from  ths  leach 
to  the  soil,  the  more  valuable  they  will  be  in  promoting  the  growth 
of  any  kind  of  crops. 

FIRE-FANGED   MANURE. 

564.  There  is  such  a  large  amount  of  ammonia,  and  so  little 
water  in  the  manure  from  horse  stables,  that  it  will  heat  and 
become  fire-fanged,  in  a  few  days,  if  it  is  not  kept  wet  with 
water,  or  liquid  manure.     As  long  as  manure  is  kept  wet,  it  will 
not  fire-fang.     That  manure  which  has  been  allowed  to  remain 
in  a  body,  until  it  has  become  fire-fanged  and  mouldy,   is  little 
better  than  a  lot  of  corn  cobs.     All  the  fertilizing  material  has 
escaped  from  it.     Thousands  of  farmers  throw  the  manure  from 
their  horse  stables  iu  a  large  heap,  instead  of  spreading  it  around 
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the  yard  as  it  should  be,  where  it  will  be  mingled  with  the  ma- 
nure ;  and  before  it  is  hauled  to  the  field  it  is  almost  worthless, 
becausd.  it  has  become  fire-fanged.  And  it  is  a  most  surprising 
fact,  that  thousands  of  very  intelligent  men,  in  other  respects,  do 
not  know  that  it  injures  manure  to  become  fire-fanged.  I  have 
met  with  many  men  who  said  they  had  always  supposed  that  it 
was  good  for  manure  to  undergo  such  a  process  of  fermentation. 

565.  The  manure  of  neat  cattle  is  not  very  liable  to  fire-fang  ; 
but  sheep  manure,  under  close  sheds,  will  often  become  fire- 
fanged,  unless  it  is  kept  moist  by  the  application  of  water 
or  liquid  manure.  The  true  reason  why  horse  stable  manure 
heats  so  soon  is,  that  horses  usually  consume  much  more  grain 
— generally  oats — than  any  other  animals.  Therefore  there  is  a 
greater  amount  of  nitrogen  or  azotized  material  in  it  than  there 
would  be  if  they  consumed  nothing  but  hay.  There  is  also  less 
moisture  in  it  than  there  is  in  the  droppings  of  other  animals, 
which  facilitates  rapid  decomposition,  soon  resulting  in  fire-fangcd, 
or  almost  worthless  manure.  When  horses  are  kept  on  hay  and 
roots,  their  manure  will  not  heat  very  much,  sooner  than  the 
manure  of  sheep  and  neat  cattle. 

5G6.  Horse  manure  from  the  stables  of  hotels  and  large 
liveries  will  almost  always  fire-fang  "before  it  can  be  removed 
from  the  yard.  And  as  it  is  hauled  along  the  street,  the  ferti- 
lizing gasses  may  be  seen  escaping  in  the  form  of  steam.  The 
manure  of  such  stables  is  very  rich  in  grain-producing  material  ; 
because  the  horses  arc  kept  on  ungrouad  oats,  from  which  they 
seldom  extract  half  the  nourishment.  But  in  order  to  keep  the 
fertilizing  substances  from  escaping,  such  manure  should  be  spread 
thin  with  cattle  manure,  or  muck  or  mellow  earth  should  be 
mingled  with  it  to  absorb  the  rich  gasses. 

567.  Farmers  should  remember  that  this  pungent  odor,  which 
is  perceived  in  horse  stables,  which  often  makes  his  eyes  fill  with 
tears,  and  which  makes  him  saceze  as  if  he  had  taken  a  pinch  of 
snuff,  is  ammonia,  which  is  one  of  the  very  best  fertilizers  in  the 
world  for  any  kind  of  plants.  And  when  the  manure  heap,  or 
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the  manure  of  Ills  stables  imparts  this  odor,  he  may  think  that 
he  is  losing  money  faster  than  lie  is  earning  it. 

1IOW  TO  PREVENT  THE  ESCAPE  OF  AMMONIA. 

568.  Water  or  dampness  is  the  best  absorbent  of  ammonia 
that  the  farmer  can  avail  himself  of.     So  long  as  .manure  is  kept 
wet,  there  will  be  no  danger  of  losing  any  portion  of  the  fertiliz- 
ing material  by  its  escaping  in  the  form  of  gas.     If  water  be  ap- 
plied to  a  pile  of  horse  manure  that  may  be  sending  out  a  clou d 
of  vapor   during  its  decomposition,  it  will  immediately  arrest  the 
decomposition,  and  no  more  of  the  fertilizing  material  will  escape 
in  a  gaseous  state.    But    care  should  be  exercised  in  applying 
water  to  manure,  not  to  apply  more  than  it  will  retain  by  absorp- 
tion.   If  too  much  be  applied,  of  course  the  fertilizing  salts,  or 
ammonia,  will  be  carried  away  in  the  liquid  that  may  flow  from 
the  heap  of  solid  manure. 

569.  The  stables  of  horses  arc  sometimes  sprinkled  with  gyp- 
sum, for  the  purpose  of  retaining  tho  ammonia.    But   a  largo 
quantity  of  gypsum  would  bo  required  to  absorb  as  much  as 
would  be  retained  by  a  little  water  ;  because    gypsum  will  not 
absorb  but  very  little  until  it  has  been  dissolved.     And    by  re- 
ferring to  Gypsnm,  paragraph  580,  it  will  be  seen  that  it  requires 
about  G40  times  its  weight  of  water  to  dissolve  it  before  it  can 
absorb  ammonia.     Gypsum  is  no  better  to  absorb  the   ammonia 
of  manure  than  any  other  powdered  subotanco    until  it  has  first 
been  dissolved. 

570.  This  fact  will  account  for  the  disappointment  that  many 
farmers  have  met  with  when  they  have  applied  gypsum  to  their 
manure  for  the  purpose  of  absorbing  the  volatile  ammonia,  and 
to  retain  it  until  the  manure  should  be  deposited  where  it  could 
promote  the  growth  of  plants.     (See  Gypsum  as  a  Disinfectant, 
par.  581.)     Water  is  the  best  and  most  convenient  absorbent  of 
offensive  odors,  which  arc  highly  charged  with  ammonia,  emitted 
from  the  evacuation  of  sick  people  who  arc  unable  tD  leave  their 
rooms.     By  putting  two  or  three  quarts  of  water  into  the  vessel 
that  is  to  receive  the  evacuation,  every  unpleasant  odor  will  be 
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retained  in  the  water.  Whereas  if  the  vessel  contains  no  water, 
the  room  will  often  be  filled  with  almost  an  intolerable  stench. 
So  it  is  with  stables.  If  stables  be  scraped  clean,  and  then 
drenched  with  a  pail  of  water,  it  will  cleanse  and  purify  them, 
and  absorb  more  ammonia  than  a  liberal  sprinkling  of  gypsum, 
lime  or  any  other  disinfectant  in  the  form  of  powder. 

571.  Vegetable  mould,  peat,  muck  and  such  like  substances 
are  excellent  absorbents  of  ammonia,  if  there  be  a  proper  amount 
of  moisture,  not  in  the  dry  powder,  but  with  the  liquid  to  be 
absorbed.     There  may  be  tons  of  dry  muck  in  the  stable  ;  but 
it  will  not  absorb  the  ammonia  unless  the  ammonia  be  first  min- 
gled with  some  liquid  and  brought  in  contact  with  the  muck. 
For  this  reason,  dry  muck,  or  finely  pulverized  peat,  or  clay, 
when  in  the  state  of  a  dry  powder,  will  absorb  a  vast  amount  of 
ammonia  when  it  is  deposited  where  it  will  absorb  liquid  manure. 

572.  Every  good  farmer  knows  that  a  thin  covering  of  damp 
— not  wet — soil  on  a  pile  of  any  offensive  substance  will  absorb 
all  the  offensive  odors  arising  from  it,    and  thus  fertilize  the  soil. 
A  few  inches  in  depth  of  damp  soil  will  absorb  the  stench  emit- 
ted from  carrion,  which  would  fill  the  air  with  unwholesome  efflu- 
via for  a  good  distance  from  it.    But  dry  soil  will  not  absorb 
the  volatile  substances  unless  they  be  first  united  with  a  liquid. 
Therefore  water,  or  a  liquid  which  is  for  the  most  part  water,  is 
very  essential — indeed  it  is  absolutely  necessary — in  order  to  ab- 
sorb and  retain  the  fertilizing  volatile  ingredients  of  a  stercora- 
ry  or  stable. 

ILLUSTRATIONS  FROM   LIFE,   CONCERNING   AMMONIA. 

573.  We  read  in  Deuteronomy,  23:13,  what  command  the 
Creator  gave  to  the  Jews  for  the  purpose  of  keeping  the  atmos- 
phere pure,  where  there  was  such  a  vast  host  of  people  encamped 
in  a  body  which  occupied  the  entire  ground  for  several  miles  in 
circumference  :  "And  thou  shalt  have  a  paddle  upon  thy  weapon ; 
and  it  shall  be,  when  thou  wilt  ease  thyself  abroad,  thou  shalt 
dig  therewith  ;  and  shalt  turn  back  and  cover  (with  earth)  that 
which  comcth  from  thee." 
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574.  In  the  above  instance,  we  can  see  and  appreciate  the 
efficacy  of  a  thin  sprinkling  of  earth  in  absorbing  nocuous  and 
offensive  odor — for  the  most  part  ammonia — which  would  have 
rendered  the  whole  atmosphere  unhealthy  had  this  precaution 
not  been  observed.  Another  instance  which  is  familiar  to  almost 
everybody  is,  the  manner  in  which  cats  dispose  of  their  ordure, 
by  excavating  a  small  holo  in  tho  ground  and  covering  it  with 
earth,  which  effectually  absorbs  the  ammonia,  which  always  renders 
the  droppings  of  such  animals  so  exceedingly  offensive  to  our  nasal 
organs.  Another  instance,  which  is  familiar  to  most  farmers,  is 
that  of  sprinkling  the  foulest  and  most  offensive  slop  holes,  near 
the  back  door  of  some  dwellings,  with  a  thin  stratum  of  mellow 
earth,  which  will  absorb  all  the  offensive  effluvia. 

THE   VALUE   OF   SOFT   SOAP. 

575.  How  much  fertilizing  matter  may  we  suppose  there  is  in 
a  barrel  of  soft  soap  ?  It  is  true  that  the  quality  of  soft  soap 
may  differ  in  chemical  constituents  quite  as  much  as  two  differ- 
ent kinds  of  soil  may  differ  in  fertilizing  matter.  But  in  a  bar- 
rel of  good  soft  soap,  which  has  been  made  with  potash  and 
good  grease,  there  is  enough  soluble  fertilizing  matter  to  produce 
at  least  half  a  ton  of  good  hay,  or  several  bushels  of  good  grain, 
were  it  properly  applied  to  the  soil. 

576.  We  would  think  it  a  very  wasteful  practice  to  throw- 
away  all  the  soap  that  may  be  used  in  the  family  of  a  farmer 
during  one  season.  Still,  how  many  thsre  are  who  have  prac- 
ticed this  very  thing  for  many  years  in  succession  !  How  many 
have  been  to  the  expense  of  making  costly  drains  10  carry  off  to 
some  stream  their  soft  soap,  for  which  their  crops  have  suffered, 
more  or  less,  every  season. 

577.  After  a  barrel  of  soap  has  been  through  the  wash  tub, 
it  is  more  valuable  as  a  fertilizer  than  it  would  be  before  it  was 
diluted  for  the  purpose  of  washing  clothes.  "Were  soft  soap,  or 
hard  soap  either,  applied  to  the  soil,  it  must  necessarily  be 
thoroughly  dissolved  with  rain  water  before  it  could  promote 
the  growth  of  plants.  Therefore  after  it  has  been  dissolved  in 
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the  wash  tub,  it  is  in  the  very  best  condition  to  be  applied  to 
the  soil  for  the  purpose  of  promoting*  the  growth  of  grass  or  of 
cereal  grain.  The  value  of  soap  will  depend  on  the  amount  of 
potash  and  grease  of  which  it  has  been  made.  Both  of  these 
will  be  found  to  be  very  valuable  fertilizers,  whether  they  are 
applied  to  grape  vines,  fruit  trees,  to  grass,  grain,  or  vegetables 
in  the  kitchen  garden. 

HOW  TO  USE   SOFT   SOAP  AS  A  FERTILIZER. 

578.  There  are  a  number  of  methods  of  applying  the  fertiliz- 
ing matter  in  soap  suds  to  the  soil,  either  of  which  may  be  adopt- 
ed.    The  chief  idea  is,  to  get  the  potash  and  grease,  after  wash- 
ing with  the  soap,  into  the  soil,  where  it  will  promote  the  growth 
of  plants  ;  and  to  do  it  in  the  most  feasible  and  economical  man- 
ner.    Some  fanners  place  a  molasses  hogshead  oa  a  stone  boat 
near  the  kitchen,  where  all  the  suds  will  be  conducted  into  the 
bung  hole  ;  and  when  it  is  full,  a  team  is  hitched  to  the  stone 
boat,  and  it  is  drawn  where  it  is  needed  ;    and    two  or  three 
plugs  arc  pulled  out  of  the  end,  and  while  the  team  is  moving, 
the  liquid  flows  out. 

579.  Another  way  to  dispose  of  it  is    to  carry  it  away  in 
large  pails.     Another  way  is  to  conduct  it  from  the  kitchen  to  a 
heap  of  muck  or  compost.     Still  another  good  way,  which  we 
have  practiced  with  our  soap  suds  is,  to  conduct  all  the  slops  to 
a  large  hogshead  set  in  the  ground  in  the  garden,  when  the  fluid 
is  applied  to  the  plants  broadcast,  with  a  garden  engine,  or  with 
a  hydropult,  or  with  a  watering  pot.     When  applied  to  vege- 
tables, it  makes  them  very  fair  and  tender,  and  will  usually  pro- 
mote a  very  large  growth.     It  will  have  the  same  effect  on  grass 
and  grain  that  unleached  ashes  does — it  will  increase  the  quality 
and  the  quantity  of  the  crop.     (See  ASHES,  par.  550  ) 

GYPSUM— PLASTER — SULPHATE  OF  LIME. 

580.  Gypsum,  or  as  it  is  more  popularly  denominated,  plaster, 
is  found  in  vast  quarries  Kke  limestone.     It  is  broken  into  frag- 
ments weighing  a  pound  or  so,  with  heavy  hammers,  and  then 
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run  through  an  iron  cracker  which  reduces  it  to  scar.ll  chunks 
like  gravel,  after  which  it  is  ground  into  powder  with  mill  stones, 
very  much  as  grain  is  ground  into  meal.  Sometimes  it  is  ground 
very  fine,  as  it  always  should  be  ;  and  sometimes  it  is  very 
coarse,  which  is  very  objectionable.  When  it  is  ground  Cue,  it 
will  act  immediately  on  the  crop  ;  whereas  if  it  be  coarse,  it  will 
benefit  the  crop  next  season  far  more  than  the  one  that  may  be 
growing  when  it  is  sowed. 

581.  The  young  farmer  should  understand    that  gypsum,  or 
plaster,  must  be  dissolved  before  it  can  promote  the  growth  of 
any  plant.     Therefore  the  finer  it  is  ground    the  sooner  it  will 
be  dissolved  by  rain  and  moisture;  and  thus  be  prepared  to  aid  the 
growth  of  his  crops.     As  soon  as  it  has  been  dissolved,  tbc  parti- 
cles which  arc  in  a  liquid  state  will  be  carried  down  by  the  rain 
to  the  roots  of  grain  or  grass.     Now,  who  does  not  p.rceivc,  at 
a  glance,  the  great  importance  of  having  it  ground  as  fine  as 
may  be  practicable  before  it  is  sowed  ? 

HOW  GYPSUM  OPERATES. 

582.  Almost  every  chemist  who  has  written  about  the  action 
of  gypsum  has  advocated  a  different  mode  of  action.     Therefore 
it  is  rational  to  conclude,  that  but  very  little  is  really  known  about 
the  matter  ;  and  what  little  they  profess  to  know  is  more  guess- 
work than  anything  else.     But  I  believe  that  the  theory  of  ifs 
action,  which  is  most  approved,  is,  it  absorbs  and  fixes  the  vola- 
tile ammonia,  which  substance  enters  largely  into  the  formation 
of  plants,  and  which  always  promotes  a  very  luxuriant  growth. 

f)83.  It  is  a  consideration  of  little  importance,  however,  r.s 
to  the  mc.nner  of  the  operation  of  gypsum.  If  it  produces  good 
effects  on  crops,  it  is  not  worth  while  to  trouble  our  brains  too 
much  in  inquiring  how  it  acts.  If  we  give  proper  attention  to 
such  considerations  and  circumstances  as  will  aid  its  action,  as 
well  as  those  which  prevent  its  action,  we  shall  be  better  prepared 
to  use  it,  as  a  fertilizer,  nnderstaudingly,  and  with  good  effects 
on  crops. 

584.  It  requires  from  four  to  five  hundred  times  its  own 
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weight  of  pure  rain  water  to  dissolve  it  before  it  will  be  pre- 
pared to  produce  any  effect  on  plants.  Then,  after  the  powder 
has  been  dissolved,  it  must  be  carried  down  to  the  roots  by  rains, 
before  it  can  exert  any  influence  in  promoting  the  growth  of  any 
plant.  We  are  not  in  doubt  about  this  matter — chemistry  or  no 
chemistry.  (See  Liquid  Manure  ;  Par.  480.)  These  considera- 
tions will  teach  us  more  of  the  importance  of  having  gypsum  re- 
duced to  the  very  finest  powder ;  because  these  little  coarse 
grains  of  gypsnra  will  require  a  long  time  to  dissolve. 

THE   WAY   TO   APPLY  GYPSUM. 

585.  The  roots  of  plants  will  not  come  to  the  surface  of  the  soil 
after  the  gypsum.     It  must  be  carried  down  to  the  roots  ;  or  be 
placed  where  the  rootlets  could  reach  it.    Therefore    when  a 
handful  of  gypsum  is  thrown  down  in  a  heap— as  it  usually  is  ap- 
plied— near  a  hill  of  corn,  all  the  fertilizing  material  will  be  found 
within  the  compass  of  only  a  few  square  inches.     And  a  moment's 
reflection  will  convince  one,  that  if  the  handful  were  spread  thin 
nil    around    the   hill,    the    roots    on   every  side  of   the  stem 
absorb  the  fertilizing  substances  when  they  are  carried  down  by 
rain.     If  a  handful  to  a  hill  were  spread  evenly  over  a  space  one 
foot  in  diameter,  before  the  seed  is  dropped,  tho  roots  would 
come  immediately  in  contact  with  the  plaster  ;  and  it  would  pro- 
duce more  than  twice  or  thrice  the  good  effect  that  the  same 
amount  will  if  it  were  simply  dropped  in  a  heap  on  the  surface 
of  the  soil. 

586.  One  good  reason  why  gypsum  exerts  such  a  marked  in- 
fluence in  promoting  the  growth  of  young  clover    is,   the  seed 
vegetates  near  the  surface  of  the  soil  ;  and  as  soon  as  the  roots 
begin  to  spread,  they  come  directly  in  contact  with  this  fertiliz- 
ing material,  which  the  gypsum  has  prepared  for  the  growth  of 
young  plants.     Therefore  the  young  farmer  should  understand 
that  the  gypsum  must  bo  deposited  where  the  roots  can  have  ac- 
cess to  it.     Where  it  is  applied  to  grass  or  grain  that  has  been 
sown  broadcast,  the  gypsum  should  be  scattered  broadcast  'also. 
But  where  the  grain  is  in  hills,  it  will  be  best  to  sprinkle  it  around 
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them,  and  not  sow  it  broadcast.  And  it  is  important  to  spread 
it  thinly  over  a  large  surface  ;  because  if  it  be  deposited  in 
heaps,  as  it  sometimes  is,  only  a  limited  portion  of  the  roots  will 
be  benefitted  by  it. 

GYPSUM  AS  A  DISINFECTANT. 

587.  Gypsum  has  often  been  recommended  as  an  excellent 
deodorizer  or  disinfectant.     In  order  that  any  substance  may 
operate  as  a  disinfectant    or  a  deodorizer  it  must  be  in  a  fluid 
or  gaseous  state.     Deodorizers  and  disinfectants  must  either  ab- 
sorb or  neutralize  in  some  manner  those  odors  that  are  offensive 
to  the  smell.     Solid  substances — like  gypsum — cannot  absorb 
but  a  very  limited  amount  of  ammonia  until  it  has  been  dissolved 
with  water. 

588.  Therefore  when  gypsum  is  strewed  in  stables,   for  the 
purpose  of  absorbing  the  ammonia,  it  cannot  absorb  but  very 
little  of  it  while  it  remains  in  a  powdered  condition.     But  if  it 
comes  in  contact  with  water  or  other  liquid  enough  to  dissolve 
it,  then  it  will  be  fitted  to  absorb  any  offensive  odors  within  its 
reach. 

589.  Many  years  ago    chemists  directed  fanners  to  strew 
gypsum  in  their  privies,  for  the  purpose  of  absorbing  the  am- 
monia, and  thus  keep  the  air  sweet  and  pure.     Therefore    many 
people  erected  their  privies  contiguous  to  their  dwelling  houses, 
confidently  flattering  themselves  that  a  little  spriukling  of  gyp- 
sum would  keep  their  apartments  pure  and  sweet.     But    they 
soon  found  that  there  was  but  little  efficacy  in  gypsum    for  such 
a  purpose.     The  reason  for  it  was,   the  gypsum  was  not  first 
dissolved. 

PLASTER  OF  PARIS. 

590.  The  question  is  frequently  asked,  what  is  the  difference 
between  "  Plaster  of  Paris  and  Gypsum  ?"     Chemically  speaking, 
there  is  no  essential  difference  between  the  two  kinds.     Plaster 
of  Paris  is  usually  white  ;    while  gypsum  is  of  a  dark  greyish 
color.    But  their  chemical  constituents  are  the  same  ;  and  they 
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would  operate  exactly  alike  when  applied  to  the  soil.  Plaster 
of  Paris  is  an  article  of  commerce  which  is  used  in  the  arts  for 
taking  casts  and  for  plastering  houses.  In  Paris,  France,  where 
originally  it  was  extensively  used  for  making  mortar,  for  plaster- 
ing houses,  it  goes  by  the  nanje  of  plaster.  But  in  other  parts  of 
the  continent  it  is  called  gypsum.  And  the  more  common  name 
for  it  in  America  is  plaster.  Nova  Scotia  plaster  is  the  same 
thing,  with  the  exception  of  certain  impurities  in  it. 

PROF.  S.  W.  JOUNSTOX  ABOUT  PLASTER. 

591.  "  The  character  of  the  soil  must  necessarily  greatly  affect 
the  operation  of  gypsum  as  a  fertilizer.     A  soil  that  is  already 
rich  in  sulphate  of  lime,  or  gypsum,  of  course  cannot  be  greatly 
beDefitted  by  the  addition  of  more.    A  poor,  light  cr  exhausted 
soil,  deficient  in  mineral  plant  food,  as  phosphoric  acid,  potash, 
&c. ,  cannot  be  expected  to  become  fertile  by  the  application  of 
gypsum  ;  because    this  substance  cannot  supply  those  matters 
which  arc  wanting  ;  and  without  which    no  plant  can  flourish. 
Cold,  wet,  heavy  and  impermeable  soils  are  usually  almost  un- 
affected by  gypsum  ;  and  sometimes  its  use  has  been  apparently 
disadvantageous  on  them.     But    porous  soils,  either  sandy  or 
loamy,  which  readily  dry  after  rains,  and  which  are  well  dunged, 
experience  the  most  benefit  from  plastering.     Excess  of  moisture 
and  poverty  of  the  soil  are  the  chief  hindrances  to  the  action  of 
gypsum." 

DOES  PLASTER  EXHAUST  THE  SOU.? 

592.  Dees  plaster  exJiaust  the  soil  ?    This  frequently  asked 
question  is  easily  answered  by  the  word  no.     A  soil  is  never  ex- 
hausted by  what  is  added  to  it.    But  always  by  what  is  removed. 
But  a  little  explanation  is  needed,  for  although  plaster  cannot 
exhaust  the  soil,  plastering  usually  is  followed  by  exhaustion,  and 
for  the  simple  reason  that  by  its  use  nothing  but  sulphate  of  lime 
is  addtd,  while  phosphoric  acid,  potash,  silica,  &c.,  are  removed. 
A  purse  soon  gets  empty  if  eagles  are  constantly    taken  out, 
though  cents  be  now  and  then  put  in.     The  crops  which  plaster 
enables  the  fanner  to  remove  from  the  soil  exhiu^t  it.     Sup- 
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pose  that  a  few  bushels  of  plaster  raise  the  yield  of  clover  upon 
a  field  10  per  ct. ;  then  10  per  ct.  more  of  phosphoric  acid,  pot- 
ash, &c.,  pass  from  the  soil  into  the  crop  than  would  have  pass- 
ed had  no  plaster  been  used.  If  plaster  only  be  added,  then 
the  field  will  be  exhausted  in  one-tenth  less  time  than  if  nothing 
at  all  had  been  applied.  In  both  cases  the  total  amount  of 
vegetation  produced  until  exhaustion  supervenes  will  be  the 
same,  and  the  amount  of  exhaustion  the  same.  In  the  one  in- 
stance the  final  result  might  be  reached  in  10  years  ;  in  the  other 
in  9  years.  The  difference  is  merely  one  of  time.  If  benefit  is 
to  be  derived  from  the  use  of  plaster,  it  must  be  accompanied 
•with  other  manure,  or  its  action,  however  good  at  first,  will- ulti- 
mately cease.  Manuring  a  poor  soil  with  nothing  but  plaster  is 
attempting  to  sustain  vegetation  on  plaster  alone;  and  this,  like 
feeding  children  on  little  else  than  arrow-root,  is  a  stupendous 
folly.  It  is  trying  to  build  brick  houses  without  brick.  Plants 
cannot  be  made  of  sulphate  of  lime  any  more  than  men  can  be 
made  out  of  starch.  "  Out  of  nothing,  nothing  comes." 

IMPORTANCE    OF    TEXTURE. 

J.  J.  THOMAS,  in  an  excellent  article  on  the  "  Effective  Action 
of  Manures,"  says : 

"  Far  more  important  than  the  mere  presence  of  fertilizing 
ingredients,  or  even  the  chemical  condition  of  those  ingredients, 
in  many  cases,  is  their  mechanical  texture  and  degree  of  pulver- 
ization. We  have  elsewhere  given  an  instance,  furnished  by 
one  of  the  most  eminent  scientific  and  practical  cultivators  of 
our  country,  where  the  complete  crushing  of  the  clods  of  an 
adhesive  soil,  and  the  grinding  together  with  them  into  powder 
the  manure  applied  to  the  land,  produced  an  effect  upon  the 
subsequent  crop  Jive  times  as  great  as  the  ordinary  operation  of 
manure.  How  absurd  it  must  be  to  make  strict  calculations  on 
the  result  of  a  given  quantity  of  yard  manure,  without  ever 
inquiring  into  the  mode  of  application — whether,  on  the  one 
hand,  by  spreading  in  large,  unbroken  lumps,  carelessly  and  im- 
perfectly plowed  under,  and  in  a  condition  wholly  useless  for 
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plants,  or  even  detrimental  in  case  of  drouth — or,  on  the  other, 
by  a  thorough  harrowing  of  the  soil  and  manure  together,  be- 
fore turning  under  and  a  repetition  of  the  operation  when 
necessary  afterward  for  complete  intermixture.  We  have 
known  the  most  admirable  results  by  this  practice,  where  noth- 
ing but  fresh,  coarse  manure  could  be  obtained  for  succulent 
garden  crops,  and  nearly  a  total  failure  under  like  circumstances 
without  its  performance.  Even  the  time  of  year  that  manure 
has  been  carted  on  the  land,  has  sometimes  had  an  injurious 
bearing  on  the  success  of  its  application,  simply  by  the  packing 
and  hardening  resulting  from  traveling  over  its  surface  when 
in  a  wet  and  adhesive  condition.  It  is  a  perfectly  self-evident 
truth,  that  a  mixture  of  unburned  bricks  and  clods  of  manure 
would  afford  immeasurably  less  sustenance  to  the  fine  and  deli- 
cate fibers  of  growing  plants,  than  the  same  mixture  ground 
down  together  into  a  fine  powder.  Hence  it  may  be  reasonably 
believed  that  the  general  introduction  and  free  use  of  pulver- 
izers, as  the  most  effective  harrows,  clod-crushers,  and  subsoilers, 
assisted  by  tile-draining,  may  be  of  greater  benefit  to  the  whole 
country  than  the  importation  of  a  million  tons  of  guano." 

LIME — OXIDE    OF    CALCIUM. 

"The  use  of  lime  without  manure 
Will  always  make  the  farmer  poor." 

593.  Properly  speaking,  lime  is  composed  of  calcium  and  oxy- 
gen, which  is  denominated  the  oxide  of  calcium.  Calcium  is  a 
white  shining  metal,  and  the  oxygen  is  a  gas  which  exists  in  the 
atmosphere  and  in  all  solid  and  liquid  substances.  Oxide  of 
calcium,  or  lime,  is  obtained  by  healing  limestone  in  a  kiln  for 
several  days  to  a  bright  red  heat,  for  the  purpose  of  driving  off 
the  carbonic  acid  which  is  in  the- limestone.  Therefore,  when 
we  speak  of  lime,  the  correct  idea  is,  that  substance  which  re- 
mains after  limestone  has  been  burned  sufficiently  to  expel  the 
carbonic  acid.  This  is  called  quick-lime,  or  unsla-'ked  lime. 
After  water  has  been  applied  to  unslacked  lime,  it  will  evolve  a 
great  heat,  and  be  reduced  to  a  fine  powder.  In  this  state  it  is 
properly  called  caustic  lime,  or  hydrate  of  lime.  When  lime  has 
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been  exposed  to  the  air,  it  will  absorb  moisture,  which  will  slack 
it.  Lime  in  this  condition  is  called  partly  a  hydrate,  and  partly 
a  carbonate  of  lime.  Lime  that  has  been  air-slacked  for  a 
few  months  will  lose  much  of  its  fertilizing  properties.  Therefore 
the  sooner  it  can  be  applied  to  the  soil  and  covered  with  a  sprink- 
ling of  earth,  the  more  effective  it  will  prove  in  promoting  the 
growth  of  crops. 

WHAT  KIND  OP  SOILS  MAY   BE   BENEFITTED  BY  LIMS. 

594.  Chemists  tell  us,  that  soils  known  to  ba  fertile,  and  in  a 
high  state  of  productiveness,  "may  contain  no  more  than  one  five 
hundredth  part  of  lime  ; "  or  a  very  critical  analysis  of  such  soil 
would  detect  only  a  trace  of  lime  ;  and    that  according  to  this 
computation  an  acre  of  soil  six  inches  deep  would  contain  from 
one  to  two  tons  of  lime.     Those  soils  that  are  deficient  in  potash 
may  be  greatly  improved  by  the  application  of  a  good  sprinkling 
of  lime.     When  there  is  a  large  amount  of  vegetable  matter  in 
the  soil,  lime  may  be  applied  with  good  effect.     When  the  soil  is 
of  a  granitic  character,  and  has  been  cultivated  for  many  suc- 
cessive years,  a  sprinkling  of  lime  will  exert  a  beneficial  influence 
on  its  productiveness. 

595.  The  correct  way  for  ascertaining  whether  a  soil  may  be 
benefitted  by  the  application  of  lime  is  to  experiment  with  a  few 
small  plots  in  various  parts  of  the  farm.    In  this  way  -  a  farmer  can 
satisfy  himself  beyond  a  doubt,  whether  lime  will  render  his  soil 
any  more  productive  or  not.     On  clayey  soils,  or  those  of  a  peaty 
character,  lime  will  usually  have  a  good  effect.     Farmers  need 
apprehend  no  danger  of  applying  too  much  lime  to  any  soil.     If 
it  will  not  improve  its  fertility,  it  will  not  injure  its  productiveness. 

HOW  MUCH  LIME   PZtt    ACRE. 

596.  801113  writers  have  recommended  to  sow  from  one  hun- 
dred to  five  or  six  hundred  bushels  of  lime  per  acre  ;  while  others, 
under  quite  different  circumstances,  have  stated  that  from  ten 
'  •>  sixty  bushels  will  be  found  the  most  -proper  amount  for  an 
flcre.     My  own  views  on  this  subject  are,  that  if  a  soil  really 
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needs  a  heavy  coat  of  lime,  and  it  is  at  hand,  let  it  be  applied  in 
a  bountiful  manner.  But  if  lime  is  not  plenty,  and  is  quite  ex- 
pensive, it  will  be  found  'better  to  apply,  say  six  or  eight  bushels 
per  acre  every  year,  than  to  sow  a  very  large  quantity  at  one 
time. 

597.  When  large  quantities  of  lime  are  applied  at  one  time, 
very  much  of  the  effect  which  it  is  designed  to  produce    will  be 
lost  on  the  crop.     But  if  a  given  quantity  be  applied  to  the  soil 
for  promoting  the  growth  of  each  crop,  the  application  will  be 
much  more  judicious  and  the  effects  on  the  crops  more  apparent. 
There  can  only  a  small  quantity  of  lime  act  upon  a  crop  in   one 
season  ;  and  if  a  large  quantity  be  applied,  its  effects  may  be 
lost,  or  it  may  have  no  good  effect  on  the  soil.     The  skillful 
farmer  must  exercise  some  good  judgment  of  his  own  on  this 
point ;  and  not  be  led  to  adopt  an  erroneous  practice  in  the  ap- 
plication of  lime  to  his  soil. 

EFFECTS  OF  LIME,   AXD  MANNER  OF  OPERATION. 

598.  Chemists  tell  us  that  "lime  assists  in  pulverizing  the 
soil  by  acting  chemically  on  the  silicates  therein,  dissolving  out  a 
portion  of  the  silica  and  liberating  potash  and  soda."     For  this 
cause,   heavy  applications  of  lime  on  some  granitic  soils  that 
were  not  very  productive  have  increased  the  productiveness    to 
a  great  extent.     J.  HYATT  says  :  "  The  beneficial  effects  of  lime 

•depend  very  considerably  on  the  assistance  which  is  rendered  by 
the  carbonic  acid  of  the  atmosphere  and  of  the  light  rains.  It 
acts  both  chemically  and  mechanically.  It  acts  mechanically, 
by  rendering  heavy,  clayey  soils  more  light,  and  by  diminishing 
their  tenacity,  thus  rendering  them  more  friable  and  porous. 
When  it  is  applied  in  large  quantities,  it  will  assist  the  decompo- 
sition of  organic  matter  in  the  soil. 

599.  When  there  is  an  undue  amount  of  acidity  of  any  kind 
in  a  soil,  a  good  sprinkling  of  lime  will  rectify  it,  and  thus  fur- 
nish a  large  supply  of  food  for  plants.     Lime  may  be  applied  to 
potatoes  with  good  effect  on  almost  every  kind  of  soil ;  and  when 
the  soil  is  very  tenacious,  if  it  be  well  drained,  the  lime  will  exert  a 
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very  good  influence  in  promoting  a  healthy  growth  ;  and  ^ill 
render  the  potatoes  more  healthy  and  mealy  than  they  usually 
are  when  they  have  grown  on  tenacious  and  heavy  soils. 

600.  When  there  is  such  a  large  proportion  of  vegetable 
matter  in  a  soil  that  crops  of  cereal  grain  will  be  all  straw,  and 
so  large  that  it  falls  down  before  tho  grain  has  matured,  a  top. 
dressing  of  lime  will  exert  a  chemical  influence  on  tho  soil,  by 
which  the  straw  will  be  rendered  more  inflexible  or  stiffer  ;  ani 
at  the  same  time  it  will  act  on  the  grain — forming  material  in 
the  soil,  and  thus  increase  the  quantity  of  grain. 

601.  Lime  will  also  improve  the  quality  of  cereal  grain  by 
furnishing  nourishment  for  the  plants  that  will  make  kernels  of  a 
more  clear  color,  having  thinner  skin  and  more  and  better  (lour. 
This  will  be  found  particularly  true  where  the  soil  is  of  a  kind 
that  will  produce  a  great  growth  of  straw,  such  as  some  kinds  of 
swampy  table  land  or  river  bottoms,  which  are  \ery  deep  and 
destitute  of  sand,  gravel  and  clay. 

602.  Lime  will  have  a  very  good  effect  almost  ahva,  s  on 
old  pastures  ;  and  the  experience  of  many  reliable  f.irmera  on 
this  subject  is,  that  iime  will  improve  both  the  quantity  and 
quality  of  the  grasses  which  grow  on  them,  and  thus  greatly  im- 
prove the  products  of  the  dairy,  whether  for  butter  or  cheese. 
There  are  but  very  few  soils,  in  pasture  or  in  grass,  that  may  not 
be  improved  more  or  less  by  sowing  on  them  lime  and  wood  ashes. 
And  those  fertilizers  will  usually  be  found  very  valuable  on  our' 
western  prairies,  that  have  been  cultivated  for  many  years  in  close 
succession. 

GAS    LIME. 

603.  Large   quantities  of  caustic  lime  are  used  at  the  gas 
works  of  our  cities  in  making  gas,  which  is  really  worth  more 
for  agricultural  purposes  as  a  fertilizer,  after  it  has  performed  its 
office  at  the  gas  works,  than  it  was  before  it  was  used  in  the 
purifier's.    But  farmers  have  not  learned  this  fact.     Therefore 
vast  quantities  of  it  are  thrown  away  and  wasted  at  the  works, 
which  might  be  used,  with  much  profit,  in  promoting  the  growth 
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of  crops,  which  in  most  instances  would  cost  only  the  expense  of 
hauling. 

604.  It  is  thrown  out  of  the  purifiers  in  a  powdered  condition, 
usually  charged  to  its  highest  capacity  with  ammonia.      An 
officer  in  the   Edinburgh  Gas   Company,  Scotland,  says  :  "  I 
believe  that  waste  gas  lime  is  equal  in  efficiency  to  fresh  lime  for 
most  of  the  purposes  aimed  at  in  its  use  in  farm  lands.    I  sold  all 
the  lime  thus  produced  at  a  gas  work  iu  Forfarshire  for  sixteen 
years  to  several  farmers,who  uniformly  expressed  their  satisfaction 
therewith.     One  very  usual  application  of  it  was  its  mixture  with 
the  'wrack' — viz.,  the  large  piles  of  weeds  and  tangled  roots  of 
grass  cleared  off  the  fields  annually.    On  being  composted  in  this 
way,  the  lime  gradually  killed  all  the  vitality  of  these  weeds,  and 
returned  them  to  the  land  in  way  of  manure.     It  also  served  the 
purpose  of  opening  up  stiff  clay  soil,  being  first  spread  over  the 
surface  and  then  plowed  down.  Bat  the  chief  and  most  beneficial 
use  of  gas  lime  is  found  in  its  admixture  with  farm-yard  manure 
at  the  time  it  is  applied  to  the  fields.     This  is  explained  by  the 
fact  that  the  lime  from  gas-works,  while  retaining  all  its  original 
properties  as  a  hydrate  of  lime,  has  acquired,  in  addition,  a  large 
amount  of  sulphur,  much  of  which  is  free,  and  when  openly  ex- 
posed   is  taken  up  readily  by  the  oxygen  of  the  atmosphere. 
This  sulphur,  so  readily  parting  from  the  lime,  enters  into  com- 
bination with  the  volatile  ammoniacal  elements  of  the  fresh  manure, 
retaining  them  in  the  form  of  sulphate  of  ammonia,  to  be  after- 
wards taken  up  gradually  by  the  crcp  to  which  it  has  thus  been 
applied.    It  is  in  the  lirst  and  last  mentioned  application  that  gas 
lime  has  proved  most  beneficial  in  those  cases  coming  within  my 
own  knowledge.    It  is  not  equal  to  newly  burned  lime  shells  for 
breaking  up  stiff  clays." 

LIME — THE  BASIS   OF   GOOD    HUSBANDRY. 

605.  J.  J.  THOMAS  writes  in  the  Country  Gentleman:  "Lime 
possesses  other  properties,  however,  besides  that  of  neutralizing 
acids.     One  of  the  most  remarkable    is  the  power  to  absorb 
xmtresceut  manures,  and  to  hold  the  fertilizing  essence  till  it  is 
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wanted  for  the  crop,  through  every  vicissitude  of  the  seasons,  and 
through  indefinite  periods  of  time.  There  it  is  locked  up  ;  and 
nothing  at  common  temperatures  but  the  energy  of  a  growing 
plant  can  unlock  it.  Lime  has  therefore  been  styled  the  basis  of 
all  good  husbandry.  It  stores  up  the  manure  that  is  not  im- 
mediately wanted  for  future  use — a  kind  of  mve-all.  When  the 
supplies  from  the  barn-yard  are  spread  and  plowed  into  a  soil  that 
is  nearly  destitute  of  lime,  the  growing  crop  catches  a  part  of  its 
virtue;  but  a  very  large  part  escapes,  and  very  little  will  be  left 
for  the  benefit  of  those  that  succeed.  I  had  been  used  to  such 
soils  until  I  removed  to  my  present  farm  ;  and  was  then  agreeably 
surprisrd  to  see  how  much  more  durable  were  the  effects  of  stable 
manure.  My  fields  were  limed  by  the  dcl'ige.  Unwholesome 
vapors  and  villainous  smells  are  also  absorbed  by  lime;  and  some 
places  once  remarkable  for  insalubrity  have  been  changed  in 
their  character  by  liming  or  marling  the  fields  around  them. 
Nuisances  arc  converted  into  manures.  A  striking  illustration  of 
this  principle  is  contained  in  the  following  account  from  the 
Essay  on  Calcareous  Manures. 

605.  "A  carcase  of  n  cow,  killed  by  accident  late  in  the  spring, 
was  laid  on  the  ground  and  covered  by  about  25  bushels  of  broken 
shell?,  witli  45  bushels  of  earth,  chiefly  silicious.  After  the  rains 
had  settled  the  heap,  it  was  only  six  inches  thick  over  the  highest 
part  of  the  carcase.  The  process  of  putrefaction  was  BO  slow,  that 
several  weeks  passed  before-  it  was  over ;  nor  was  it  ever  so 
violent  as  to  throw  off  any  effluvia  that  the  calcareous  earth  did 
not  intercept  in  its  escape,  so  that  no  offensive  smell  was  ever  per- 
ceived. In  October,  the  whole  heap  was  carried  out  and  applied 
to  one-sixth  cf  an  acre  of  wheat  ;  and  the  effect  produced  fur  ex- 
ceeded that  of  the  calcareous  manure  alone,  which  was  applied  at 
the  same  time  on  surrounding  land.  The  same  valoable  work 
conta'ns  a  caution  to  the  farmer  which  may  save  him  from  a 
dangerous  error.  '  He  is  not  to  suppose  that  calcareous  earth 
can  enrich  a  soil  by  direct  means.  It  destroys  the  worst  foe  of 
productiveness,  [acidity,]  and  uses  to  the  greatest  advantage  the 
fertilizing  powers  cf  other  manures  ;  Int  of  itsdf  it  gives  no  fer~ 


THE  YOUNG  FARMER'S  MANUAL.  29o 

tility  to  soils,  nor  furnishes  the  least  food  to  growing  plants.'  In 
other  words  it  is  the  strong  box  for  treasure,  but  not  the  treasure 
itself.  Lime  also  possesses  the  property  of  making  sandy  soils 
closer  and  firmer,  and  clayey  soils  lighter.  It  is  a  mean  between 
these  extremes." 

PRECAUTIONS  IN   USING  IJME. 

GOT.  As  lime  is  of  a  very  caustic  nature,  and  will  destroy  the 
leaves  of  plants  when  it  is  brought  in  contact  with  them  ;  and  as 
it  will  injure  the  germs  of  seed,  it  i?  very  important  that  the  young 
farmer  should  understand  how  to  use  it  in  an  intelligent  manner. 
"When  lime  is  applied  to  growing  potatoes,  or  young  Indian  corn 
in  the  hill,  or  to  turnips,  or  any  other  plants,  it  is  important 
that  it  should  not  be  deposited  on  the  leaves,  or  in  the  sheaths  of 
the  plants,  as  it  will  soon  destroy  the  leaves,  and  thus  injure  them 
more  than  they  will  be  beucfitted  by  its  application.  The  correct 
way  to  apply  it,  i«,  to  sprinkle  it  thinly,  on  the  soil,  about  the 
your.g  plants.  If  it  be  thrown  in  small  heaps  near  them,  it  will 
be  liable  to  do  more  injury  than  it  will  do  good. 

LIME    SHOULD   BE    KEPT    NEAR  THE    SURFACE. 

608.  Mr.  J.  HYATT,  in  an  Essay  on  Agricultural  Uses  of  Lime, 
has  said  :  "  Highly  caustic  lime  [or  lime  that  is  just  slacked] 
should  not  be  introduced  into  dirtct  contact  with  seed  in  the  hill 
or  in  the  drill.  Caustic  lime  should  not  be  applied  with  yard- 
manure,  nor  with  any  manure  that  contains  much  nitrogen.  Yery 
coarse,  unfcrmcnted  manure  is  not  so  liable  to  be  injured  by  it, 
especially  if  it  be  covered  with  earth  or  muck  which  will  absorb 
any  liberated  gases.  Lime  should  not  be  used  in  a  wet  state  ; 
nor  should  water  be  applied  too  fast  when  it  is  being  slacked,  as 
it  will  make  lumps  of  paste  of  the  slacked  portions,  which  will  not 
spread  readily  when  it  is  sowed.  Uuslacked  lime  should  not  be 
applied  to  the  soil,  as  it  will  be  liable  to  unite  with  the  soil  and 
form  hard  lumps  of  mortar.  If  a  soil  is  not  well  drained,  either 
naturally  or  artificially,  lime  will  not  exert  any  marked  influence 
in  promoting  the  growth  of  a  crop  ;  and  if  a  dressing  of  lime 
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were  applied  to  a  wet  soil  of  clay,  it  would  do  much  more  injury 
than  good.  Lime  is  used  to  purify  privies,  an.l  other  foul  places; 
but  as  it  liberates  the  ammonia,  it  destroys  the  excellence  of 
substances  that  are  d2sign?d  for  manures.  For  this  reason  lima 
should  never  be  used  in  making  poudrette." 

609.  It  should  be  borne  iu  mind,  that  lime  must  not  be  buried 
deep  in  the  soil ;  therefore  it  is  a  wrong  practice  to  plow  it  under. 
Where  a  large  quantity  is  app'L-d  to  the  soil  at  one  tlm?,  it  may 
be  well  to  harrow  it  in.  But,  as  a  general  rule,  it  is  best  to  sow 
it,  and  let  the  rain  wash  it  into  the  soil.  R.  L.  ALLEX,  in  the 
American  Farm  Book,  says:  "To  give  lime  its  fullest  effect  it 
should  be  kept  as  near  the  surface  as  possible  ;  and  for  this  reason 
it  is  well  to  spread  it  after  plowing,  taking  care  to  harrow  it  well 
in.  Then  it  should  be  allowed  to  remain  in  grass  as  long  as  may 
be  profitable.  The  weight  of  lime,  and  its  minuteness,  give  it  a 
tendency  to  sink  into  the  soil.  Therefore,  after  a  few  years  cf 
cultivation,  a  large  portion  of  it  will  be  found  to  have  got  beyond 
the  depth  of  its  most  efficient  action.  When  limo  is  used,  this 
tendency  gives  additional  value  to  the  system  of  under  draining 
and  subsoil  plowing,  which  enables  the  atmosphere  and  roots 
of  plants  to  follow  the  lime,  thus  prolonging  its  effects  and  great- 
ly augmenting  the  benefit  to  crops.  It  should  be  spread  on  the 
soil  immediately  after  taking  off  the  last  crop,  so  as  to  allow  the 
longest  time  for  its  action  before  the  next  crop." 

PREPARING  LIME  FOR.  SOWING. 

G10.  When  it  is  to  be  applied  in  large  quantities,  it  may  be 
dropped  in  small  heaps  in  the  field,  and  allowed  to  slack  in  air, 
rain  and  dews,  when  it  may  be  spread  with  shovels.  Bat  when 
only  a  few  bushels  are  to  be  applied  per  acre,  it  is  quite  important 
to  have  it  all  thoroughly  slacked,  so  that  it  will  riot  clog  the 
machine  when  it  is  being  sov/ed,  or  will  not  remain  in  lumps  if  it 
be  sowed  by  hand. 

611.  The  best  way  that  I  am  familiar  with  for  preparing 
lime  to  be  sowed  is,  ta  spread  it  on  the  cellar  bottom,  or  under 
some  shed,  or  in  some  building,  about  oue  foot  deep, 
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where  the  wind  will  not  blow  it  after  it  is  slacked.  A  cellar  is 
the  best  placr,  as  it  will  be  a  little  damp.  There  will  be  no  dan- 
ger of  its  producing  fire  if  it  is  not  more  than  a  foot  deep.  In 
this  place  let  it  air-slack  for  several  weeks.  Once  in  a  few  days 
let  it  be  forked  over,  for  the  purpose  of  bringing  the  large  lamps 
to  the  surface.  Sometimes  large  chunks  will  need  a  little  sprink- 
ling of  water  to  aid  the  slicking  process.  If  it  has  been  well 
burned,  it  will  slack  well.  But  when  it  has,been  poorly  burned, 
and  when  there  is  much  flint  and  other  impurities  in  the  stone, 
they  may  be  raked  out  with  a  fine-toothed  iron  rake  if  the  lune 
is  to  be  sowed  with  a  machine  ;  or  if  it  is  to  be  sowed  by  hand, 
these  impurities  will  do  no  harm. 

612.  Lime  should  be  sowed  in  a  damp,  lowry  day,  when  there 
is  no  wind  to  blow  it  away  from  the  place  where  it  is  desirable 
to  have  it  fall.     And  if  it  be  slacked  in  a  damp  place,  it  will  ab- 
sorb moisture  enough  to  prevent  its  flying  at  every  breath  of  air; 
and  at  the  same  time  it  will  be  in  a  better  condition  to  be  applied 
to  the  soil  than  if  it  were  in  a  caustic  state — just  slacked. 

LIME  AS  A  MANURE. 

613.  J.  J.  THOMAS  in  the  Annual  Register  of  Luther  Tucker 
and  Son,  when  alluding  to  "lime  as  a  manure,"  says  :   "As  the 
effects  of  lime  last  several  years,  it  makes  very  little  difference  at 
what  season  it  is  applied,  provided  it  is  well  pulverized,  so  that  it 
may  be  evenly  spread,  and  not  in  lumps,  which  can  be  of  very 
little  use.     It  cannot  evaporate — it  may  sink  into  the  soil,  if 
copious  and  long  continued  rains  occur  before  it  becomes  convert- 
ed to  a  carbonate,  which  must  be  in  a  few  days  at  furthest.    Af- 
ter that,  the   carbonic  acid  brought  down  in  rain  may  dissolve  it 
very  slowly,  and  in  almost  infinitesimal  portions.    The  fact  that 
the  effect  of  a  dressing  of  lime  is  sometimes  known  to  last  twenty 
years,  shows  that  it  is  not  easily  carried  off.     If  sown  on  grass, 
nothing  further  is  necessary  ;  if  on  plowed  land,  harrowing  may 
serve  to  mix  it  with  the  soil." 
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EXAMPLE  OP   SUCCESS  IN  LIMING. 

614.  The   Gencsec  Farmer  gives  an  account  of  a  farm  in  Lan- 
caster county,  Pennsylvania,  which  has  been  one  hundred  years  un- 
der cultivation,  and  during  the  last  fifty  years  has  been  limed  every 
ten  years.   It  was  much  exhausted  when  the  use  of  lime  was  first 
resorted  to  for  its  renovation  ;  but  the  application  of  ten  bash- 
els  per  acre  developed  elements  cf  fertility  before  unavailable  in 
the  growth  of  crops.  After  the  lapse  of  ten  years,  the  good  effect 
of  the  lime  disappeared,  and  a  new  dose  of  ten  bushels  per  acre 
was  again  administered.   The  soil  is  a  gravelly  loam,  and  yields, 
with  liming,  thirty  bushels  of  wheat  per  acre.     Clover,  a  plant 
which  feeds  very  largely  on  lime,  is  grown  in  rotation  with  the 
wheat,  and  is  either  turned  with  the  plow  or  fed  to  animals  whose 
manure  is  applied  to  the  land.     This  is  one  of  the  most  successful 
examples  of  liming  that  has  met  our  notice;  and  on  other  soils 
the  result  might  be  quite  different. 

615.  After  penning  the  foregoing  paragraphs,!  met  with  a  good 
article  in  the  American  Agriculturist,  written  previous  to  my  con- 
nection with  that  paper,  which  says  :  "  The  precise  action  or  use 
of  lime  is  not  as  yet  a  settled  question.     Theoretical  agricultural 
chemists  have  claimed  that,  since  linie  is  found  in  the  ashes  of 
most  crops,  it  is  one  of  the  most  essential  constituents,  and  must 
therefore  be  found  in  the  soil,  or  must  be  applied,  if  not  already 
there,  in  order  to  supply  the  elements  of  the  plants.     A  single  il- 
lustration is  conclusive  ou  that  question.     The  farm  on  which  we 
were  brought  up,  though  a  diluvial  or  loam  soil  on  the  surface,  is 
literally  filled  with  limestones,  and  rests  on  limestone  rocks,  which 
often  protrude  through  the  surface.     The  well  and  spring  water 
is  so  saturated  with  lime  as  to  yield  a  thick  coat  of  it  upon  the 
tea-kettle  in  a  brief  time.  Yet  burned  lime  and  plaster  (sulphate 
of  lime,)  have  always  been  favorite  fertilizsrs,  because  their  ap- 
plication has  proved  to  be  profitable.    Many  thousands  of  bushels 
of  lime  have  been  burned  from  stones  gathered  upon  the  surface, 
and  the  burned  lime  has  been  applied  right  among  the  unburned 
stones  with  excellent  results.     The  water  flowing  from  the  soil 
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is  abundantly  saturated  with  lime  in  a  soluble  condition,  so  that 
there  can  be  no  possible  lack  of  this  element  for  the  use  of  the 
plants.  On  this  point  it  may  also  be  added,  that  in  the  analysis 
of  many  samples  of  water  from  wells  and  springs  iu  all  kinds  and 
qualities  of  soils,  and  from  various  sections  of  the  country,  we 
have  never  yet  found  a  specimen  of  water  that  did  not  contain 
lime  enough  to  meet  the  wants  of  any  crop. 

616.  The  burning  limestone  simply  dr.vcs  off  its  carbonic  acid, 
and  reduces  it  to  a  fine  or  powdered  condition,  so  that  it  is  easiJy 
mingled  with  the  soil.  Simply  grinding  limestone  would  not  re- 
move its  acid  and  render  it  caustic  ;  this  is  only  accomplished 
by  great  heat.  No  rule  can  be  given  for  judging  as  to  whether 
any  particular  soil  will  be  bencfitted  by  lime.  Experience  has 
proved  that  it  is  often  useful  both  on  clays  and  on  very  sandy 
loams  where  there  is  but  a  very  limited  supply  of  lime  naturally 
in  the  soil ;  and  that  it  is  equally  beneficial  on  soils  half  made  up 
of  limestone,  pebbles,  shells,  and  organic  pctrifications,  which  are 
composed  chiefly  of  lime.  Actual  trials  are  the  only  sure  tests  of 
its  utility  or  non-utility  upon  any  particular  soil.  Moderate  ap- 
plications, at  frequent  intervals,  seem  to  be  preferable  to  heavy 
coatings  at  long  intervals.  A  cold,  heavy,  sour  soil  may  receive 
30,  50,  or  even  100  bushels  per  acre  at  one  time  ;  but  on  lighter 
soils,  15  to  25  bushels  are  usually  an  abundant  supply.  To  apply 
50  or  more  bushels  per  acre  on  a  light  soil  may  decompose  and 
use  up  all  the  organic  matters  in  the  first  year,  and  render  it 
steriie  ;  while  15  bushels  may  prepare  enough  organic  material  to 
benefit  the  first  crop  ;  and  the  roots  and  leaves  of  that  crop  will 
add  more  organic  matter  for  a  succeeding  crop.  This  may  explain 
why  lime  has  after  a  time  been  condemned  where  it  was  at  first 
in  great  favor.  We  know  one  instance  where  the  soil  of  a  neigh- 
borhood was  light  and  sandy.  Lime  was  hauled  30  miles  by 
teams,  and  very  moderately  applied — 10  to  20  bushels  per  acre. 
The  opening  of  a  railway  reduced  the  cost  to  8  cents  per  bushel, 
and  one  farmer  applied  500  bushels  to  five  acres  at  once,  expect- 
ing great  results.  The  first  crop  was  a  good  one,  but  the  field 
J3* 
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was  rained  until  a  heavy  coat  of  manure  was  applied  to  restore 
organic  matter. 

617.  Large  applications  of  lime  on  a  heavy  soil,  and  not 
thoroughly  diffused  through  it,  as  when  it  is  spread  on  the  surface 
and  plowed  under,  often  settles  in  a  layer  and  forms  a  compact 
bed  through  which  the  roots  will  not  penetrate  freely.     "We  have 
seen  many  such  instances,  and  nothing  would  grow  well  until  a 
plow  was  run  below  to  throw  it  upon  ,thc  surface,  and  then  the 
harrow  used  freely  to  break  up  and  commingle  the  hard  layer  with 
the  rest  of  the  soil.     Lime  is  perhaps  the  most  important  fertili- 
zer we  have,  aside  from  barn-yard  manure.    It  is  useful  on  a  large 
proportion  of  all  the  farms  in  the  country,  and  may  well  be  tried 
where  it  has  not  been  used.     Its  effects,  the  best  modes  of  appli- 
cation, and  the  rationale  of  its  operation,  should  be  carefully  ob- 
served and  studied  by  cultivators  generally. 

MODE  OF   USING  LIME. 

618.  The  best  form  of  application  is  to   sow  fresh  slaked 
lime  in  the   finest   condition  possible,  and  immediately  mix  it 
thoroughly  with  the  soil  by  harrowing  and  plowing.    Some  spread 
it  upon  the  surface,  and  plow  it  in.     The  better  way  is  to  first 
plow  the  land,  then  sow  the  lime,  and  immediately  harrow  it  in 
well.   When  spread  in  heaps,  and  left  for  days  or  weeks,  it  absorbs 
carbonic  acid  from  the  atmosphere,  and  is  then  far  less  active  upon 
the  vegetable  material  within  the  soil.     When  fresh  slaked  with 
water,  it  is  an  almost  impalpable  powder,  and  can  be  much  more 
thoroughly  scattered  and  diffused  through  the  soil.     If  it  lay  in 
heaps  upon  the  field,  or  is  air-slacked,  it  becomes  carbonated, 
and  thougli  still  friable  or  in  a  powdered  condition,  the  particles 
are  a  thousand  times  less  minute.    Sown  as  a  top-dressing,  it  acts 
upon  a  little  of  the  surface,  and  some  of  it  is  washed  into  the  soil ; 
and  we  have  seen  good  results  from  this  practice,  but  the  effect 
is  far  less  than  when  sown  fresh  and  immediately  worked  into  the 
soil. 

COOPER'S  LIME  SPREADER. 

619.  The  illustration  herewith  given  represents  a  lime  spread- 
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er,  used  extensively  in  some  parts  of  Pennsylvania,  and  other 
States,  and  is  considered  to  be  a  very  effectual  and  easily 
managed  implement.  The  advantages 
claimed  for  it  arc,  that  it  saves  labor 
and  time,  and  does  its  work  with  inimit- 
able evenness.  It  is  an  entire  machine 
in  itself,  to  which  a,  pair  of  horses,  oxen, 
or  mules  may  be  hitched,  ami  a  load  car- 
ried, without  waste,  to  the  place  where  it 

COOPEB'S  U1LE  SPBEADEB 

is  to  be  used,  where  it  may  be  put  into  op- 
eration in  half  a  minuto,  and  will  evenly  distribute  any  desired 
quantity  to  the  acre.  It  weighs  no  more  than  a  common  ox-cart, 
and  will  carry  as  large  a  load.  It  feeds  itself,  crushes  and  pul- 
verizes all  hard  lumps  except  core.  With  it  one  man  and  team 
can  do  at  least  as  much  work  as  lour  men  and  two  teams  without 
it,  while  the  evenness  with  which  the  work  is  done  can  in  no  other 
way  be  equalled.  The  machinery  is  simple  and  strong,  not  liable 
to  get  out  of  order,  and  very  durable — the  working  parts  being 
all  made  of  iron.  This  machine  is  said  to  sow  plaster  and  ashes 
equally  well. 

COMPARATIVE  VALUE  OF  COMMERCIAL  FERTILIZERS. 

620.  The  inqniry  is  constantly  being  made  as  to  the  value  of 
poudrette,  nightsoil,  superphosphate,  and  other  commercial  fer- 
tilizers, which  are  sold  by  the  sack  or  barrel.  Jf  a  person  can 
obtain  a  genuine  article,  the  good  effect  on  crops  resulting  from 
the  fertilizing  influence  of  such  manure  will  be  readily  seen.  But 
manufacturers  are  so  anxious  to  make  a  fortune  in  any  such  en- 
terprize,  that  they  often  sell  thousands  of  dollars  worth  of  stuff 
for  genuine  fertilizing-  material  that  will  promote  the  growth  of 
crops  no  more  than  the  same  amount  of  street  dirt.  Indeed,  it  has 
repeatedly  been  reported  by  those  who  were  good  authority,  that 
a  large  proportion  of  the  commercial  fertilizers  that  is  sold  in 
barrels  is  nothing  but  street  dirt.  An  untold  number  of  farmers 
have  purchased  a  few  tons  of  such  manure  ;  and  after  a  year  have 
reported  that  they  have  never  been  able  to  perceive  any  benefit 
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at  all  from  its  application.  Such  testimony  shows  conclusively 
that  it  is  adulterated  with  an  abundance  of  cheap  and  worthless 
material  that  is  no  better  than  common  soil  to  promote  the 
growth  of  crops. 

621.  SAMUEL  CHURCH  wrote  to  the  editor  of  the  American 
Agriculturist,  soon  after  I  commenced  my  editorial  career  with 
that  paper,  that  he  saw  it  stated  that  stove  pipe  and  water 
buckets  were  taken  from  night  soil  before  it  was  prepared  for  pou- 
drettc.  He  then  says  :  "  I  found  in  o  barrel  of  poudrette  a  year 
or  two  ago,  the  following  articles  :  coal  cinders,  ashes,  burnt  and 
unburnt  bones  and  shells,  pieces  of  earthen,  stone,  glass  and  china- 
ware,  pieces  of  window  and  looking  glass,  pieces  of  black,  blue, 
green  and  white  bottle  glass,  pieces  of  tobacco  pipes,  bricks,  lime 
and  cement,  shirt  and  other  buttons,  nails,  feathers,  rosin,  peanut 
shells,  piece  of  lobster's  claw,  pins,  piece  of  comb,  a  dress  hook, 
hair  pins,  shavings  and  pieces  of  bark,  isinglass,  a  pair  of  sleeve 
buttons,  a  hog's  tooth,  a  marble,  whalebone,  rattan,  straw,  fish 
scales,  pieces  of  springs  of  hoop  skirts,  wire,  leather,  rags,  egg 
shells,  piece  of  slate,  a  carpet  tack,  matches,  corn,  oats,  seeds  of 
dates,  oranges,  watermelons,  muskmelon?,  and  raisins,  two  kinds 
of  seeds  name  not  known,  cherry  stones,  saltpetre,  a  child's  toy 
of  turned  wood,  dead  leaves,  etc.,  etc.,  etc."  A  curious  compost 
truly  1  And  such  stuff — yes,  such  worthless  stuff  as  this,  which 
is  not  worth  hauling  from  the  barn  yard  to  the  nearest  field,  far- 
mers purchase  at  an  exorbitant  price,  simply  because  some  one 
has  used  a  good  article  with  excellent  results.  It  is  infinitely 
better  for  the  farm,  and  more  profitable  for  farmers,  to  feed  out 
their  coarse  grain  and  make  mutton,  beef  and  barn  yard  manure, 
which  they  know  will  produce  a  good  crop,  than  to  sell  it  and 
purchase  worthless  street  dirt,  old  tobacco  pipes  and  pieces  of 
lager  beer  glasses.  Let  me  reiterate  the  thought,  that  farmers 
should  aim  to  make  their  own  manure  ;  and  never  purchase  the 
worthless  stuff  of  commerce,  unless  they  have  some  good  assurance 
that  they  will  receive  a  fan*  equivalent  for  their  money. 

\ 
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DOCTOR  VOELCKER'S  TESTIMONY. 

622.  DR.  VOELCKER,  makes  use  of  the  following  language  in 
exposing  "  the  tricks  of  the  trade." 

623.  "If  there  ever  was  a  time  when  the  agriculturist  had  need 
to  exercise  especial  caution  in  purchasing  artificial  manures,  that 
lime  is  the  present ;  for  the  practice  of  adulterating  artificial  fer- 
tilizers, such  as  guano,  superphosphate  of  lime,  nitrate  of  soda,  &c., 
has  reached  an  alarming  point.     The  increasing  demand  for  these 
manures,  their  inadequate  supply,  the  general  favor  in  which 
artificial  fertilizers  are  now  held  by  farmers,  the  deficiencies  of 
natural  sources  from  which  a  really  valuable  manure  can  be  pre- 
pared ;  disregard  for  the  difference  of  the  practical  effects  of  a 
manure  and  its  real  money  value  ;  the  difficulty  of  arriving  in  a 
single  season  at  a  positive  conclusion  with  regard  to  its  efficacy, 
and  other  similar  circumstances,  are  fruitful  causes  of  the  shameful 
adulterations  in  artificials  of  recognised  value,  and  of  the  many 
inferior  or  worthless  new  compounds  which  are  found  in  the 
manure-market  at  the  present  time.     It  is  well  known,  moreover, 
to  all  who  have  watched  this  state  of  the  manure-market,  how 
easily  testimonials  can  be  obtained  even  from  high  agricultural 
authorities,  notwithstanding   the  comparative  inferiority  of  the 
manure.    These  testimonials  are  often  fictitious,  and  even  when 

*  genuine,  cannot  be  relied  upon  in  estimating  the  real  money  value 
of  a  manure.  Under  favorable .  circumstances,  the  application  of 
the  most  worthless  manure  occasionally  is  attended  with 
an  abundant  crop  ;  and  as  the  dealer  or  manufacturer  takes  good 
care  to  select  for  publication  only  those  opinions  which  arc  favor- 
able to  the  sale  of  the  manufactured  article,  and  does  not  tell  us 
how  many  expressions  of  opinion  he  has  received,  which,  when 
published,  would  damage  his  business,  it  is  evident  that  little  de- 
pendence can  be  placed  on  printed  testimonials.  Indeed,  the  deal- 
er or  manufacturer  has  so  many  chances  to  reap  a  large  profit  for 
a  season  from  the  sale  of  an  all  but  worthless  article,  that  it  is  not 
.Sdrprising  to  find  so  many  unscrupulous  persons  engaged  in  a 
cininy  of  fraudulent  pursuits.  Whilst  thus,  on  the  one  hand,  the 
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unsuspecting  farmer  is  swindled  out  of  his  money,  and  runs  the 
risk  of  losing  bis  crops  too  ;  on  the  other  hand,  enterprising,  well 
qualified,  and  honest  persons  are  deterred  from  employing  their 
capital,  energy  and  skill  in  an  undertaking  which,  under  more 
favorable  conditions,  could  not  fail  to  benefit  alike  the  manu- 
facturer and  purchaser." 

BARN- YARD  MANURE  THE  BEST. 

G24.  HON.  A.  B.  DICKINSON,  a  noted  farmer  of  Steuben 
County,  New-York,  said,  in  an  address  to  a  certain  agricultural 
society  :  "  With  regard  to  manures,  I  lay  it  down  as  an  axiom  not 
to  be  gainsayed,  that  barn-yard  is  the  best.  It  warms  cold  land, 
moistens  dry,  and  dries  wet  land.  It  makes  stiff,  compact  clay 
land  mellow,  and  compresses  and  makes  light  soils  productive. 
Every  farmer  should,  therefore,  not  only  make  all  he  can,  and 
save  all  he  makes,  but  use  it  to  the  best  advantage.  It  is  neces- 
sary for  every  farmer  to  plow  in  a  portion  of  his  manure  for  roots, 
and  in  almost  all  cases  on  stiff  clay  soils,  for  corn.  If  plowed  in 
for  these  crops,  I  would  advise  the  use  of  a  subsoil  plow  to  follow 
after  the  common  plow, — throwing  manure  in  after  the  r ubaoil 
plow, — anl  then  the  plow  neod  only  run  deep  enough  to  get  at 
the  best  of  the  surface  soil,  for  the  top  soil,  whether  it  be  three 
inches  or  six,  is  the  very  best  you  have,  and  should  be  where  your 
seeds  are  planted.  If  your  land  has  been  deep-plowed  previously, 
and  is  sufficiently  rich  and  deep  enough  for  carrots,  parsnips,  or 
for  corn  roots,  then  the  use  of  the  subsoil  plow  can  be  dispensed 
with.  (See  par.  394  to  397.) 

625.  "No  farmer  can  afford  to  plow  in  all  his  manure,  and  the 
less  the  better,  as  one  load  will  enrich  the  soil,  if  spread  on  its  sur- 
face, more  than  two  loads  will  if  plowed  in.  On  this  point  I 
wish  to  be  distinctly  understood,  as  I  am  not  only  at  variance 
with  chemists  and  the  professors  of  agricultural  colleges,  but 
also  with  government  trial  fields  in  Great  Britain  and  on  the  Con- 
tinent, and  with  some  practical  fanners  nearer  home.  Yet  I 
shall  give  my  views  with  as  much  confidence  as  though  no  others 
were  any  where  entertained;  for  if  there  is  any  one  subject  that  I 
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think  I  understand,  it  is  that  of  fertilizing  the  land.  But  I  do 
not  desire  any  man  to  take  my  say  so,  if  I  cannot  give  good 
and  substantial  reasons  for  "  the  faith  that  is  in  me,"  to  inspire 
him  also  with  confidence  in  it.  A  fair  trial  of  my  views  is  very 
simple.  Take  a  field  where  the  soil  is  as  nearly  equal  as  possible; 
divide  it  by  furrows  into  lands  of  exactly  equal  size  ;  plow 
in  just  double  the  number  of  loads  of  manure  on  the  one  that  you 
spread  on  the  surface  of  the  next,  and  so  alternate  through  the 
field. 

626.  The  lands  being  struck  out  straight,  and  exactly  the  same 
size,  seed  down  with  some  crop  so  that  your  grass  seed  will  be  sure 
to  take.  The  next  year  when  you  mow  it,  cure  the  product  and  put 
it  on  the  scales,  and  you  will  find  that  the  one-half  where  the 
manure  was  spread  on  the  surface,  will  give  you  as  much  or  more 
hay  than  the  other  half.     But  this  is  not  all ;  after  the  field  has 
laid  in  grass  for  eight  or  ten  years,  the  surface-manured  portions 
will  give  you  a  much  thicker  and  richer  sod  to  plow  under  than 
those  where  double  the  amount  of  manure  was  plowed  in.     The 
reason  is  simply  that  top-dressing  mulches  and  feeds  the  roots. 
And,  as  instances  rendering  my  theory  still  stronger,  let  me  tell 
you  what  I  know.     You  may  take  sufficient  of  your  poorest  clay 
soil  to  spread  one  inch  thick  on  a  field,  and  plow  that  in.     You 
would  not  perceive  the  least  benefit  from  this,  whilst  an  eighth  Gi- 
ft sixteenth  of  an  inch  spread  on  the  grass  lands  that  have  been 
impoverished  by  raising  grain,  would  iucreas3  the  crop  of  hay  from 
one-eighth  to  one-fourth,  and  in  ten  years  would  make  an  increase 
in  the  thickness  of  the  soil." 

BLOOD,  AND  ITS  MANAGEMENT. 

627.  The  chemical  composition  of  blood  is  nearly  the  same 
as  lean  flesh.     There  are  saline  substances,  albumen,  fibrin  and 
other  materials  in  it,  of  a  highly  fertilizing  character.     When 
employed  as  a  manure,  it  exhales  large  quantities  of  ammonia, 
which  promotes  the  growth  of  all  kinds  of  crops. 

G28.  The  most  convenient  and  economical  way  of  saving  it  is, 
to  have  it  absorbed  by  dry  muck,  saw  dust,  tan  bark,  or  any 
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other  absorbent  that  will  retain  it  until  it  can  be  deposited  in 
the  soil.  When  it  can  be  collected  in  large  quantities  at  slaughter 
houses,  the  most  convenient  way  is  to  let  it  run  into  a  tight 
trough,  from  the  floor  where  the  animals  are  killed  ;  and  then 
remove  it  with  a  scoop  shovel  or  pails  to  the  muck  bed.  This 
should  be  under  shelter,  and  quite  dry,  as  dam;>  muck  will  not 
absorb  as  much  as  dry.  Spread  the  blood  around  on  the  muck, 
and  shovel  dry  muck  on  it,  until  it  is  all  absorbed.  A  bushel  of 
gypsum  to  thirty  bushels  of  muck  may  be  mingled  with  it.  As 
it  dries  out,  it  should  be  shoveled  over  several  times,  and  kept 
from  heating  so  as  to  injure  it.  In  a  few  months  it  will  be  suf- 
ficiently dry  to  put  in  barrels  or  boxes  ;  or  it  may  be  deposited 
in  the  basement  of  any  building  on  a  dry  floor.  The  more  char- 
coal  there  is  mingled  with  it  the  better.  When  blood  is  man- 
aged in  this  way,  it  will  make  an  excellent  fertilizer  for  Indian 
corn,  or  almost  any  other  crop  ;  and  after  reducing  it  fina  by 
crushing  or  running  through  a  threshing  machine,  it  may  be  ap- 
plied broadcast  or  to  hills  by  sprinkling  it  thin  over  an  area  of 
a  foot  or  more  in  diameter  where  the  plants  are  growing,  or  are 
to  grow.  This  kind  of  fertilizer  should  always  be  covered  with 
a  thin  layer  of  soil  as  soon  as  it  is  distributed,  to  prevent  the 
loss  of  the  ammonia  in  it.  Whenever  this  compost  emits  an 
odor,  as  it  often  does  when  it  is  heating,  the  mass  should  be 
shoveled  over  and  the  lumps  crushed.  A  sprinkling  of  water 
will  prevent  its  heating. 

VALUE  OP  SPENT  TAN  BARK. 

G29.  The  great  excellence  of  spent  tan  bark  consists,  for  the 
most  part,  in  the  mechanical  influence  which  it  exerts  on  the  pro- 
ductiveness of  the  soil,  and  also  in  its  great  capacity  to  absorb  the 
liquid  manure  of  animals,  which  would  otherwise  never  be  saved 
and  carried  to  the  field.  A^hen  pure  tan  bark  is  mingled  with  soils 
that  are  very  compact,  or  in  which  pure  clay  or  gravelly  clay 
predominates,  it  makes  them  more  porous  and  mellow,  and  in- 
creases their  productiveness.  But  when  it  is  mingled  with  soils 
that  are  already  too  light  and  porous,  it  has  an  injurious  influence 
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on  the  productiveness  of  the  soil.  Therefore  the  young  farmer 
will  be  able  to  decide,  with  almost  unerring  certainty,  whether 
spent  tan  bark  will  or  will  not  promote  the  productiveness  of 
his  soil.  On  moist  farms,  it  will  pay  to  haul  it  one  or  two  miles, 
providing  it  is  properly  managed. 

THE  TRUE  WAY  TO  USE  SPENT  TAN  BARK. 

630.  If  wet  tan  bark  be  spread  in  a  stable  or  yard    for  the 
purpose  of  absorbing  the  liquid  portions  of  manure,  we  shall  find 
that  it  will  take  up  but  very  little  of  it,  because  it  is  already 
so  full  of  water  that  there  is  no  room  for  any  liquid  manure. 
Therefore,  unless  it  is  nearly  dry,  before  it  is  spread  in  the  stable 
or  yard,  it  may  as  well  be  spread  directly  on  the  soil,   and  thus 
save  handling  over  twice.     Spent  tan  bark  ought  always  to  be 
deposited  in  an  open  shed,  where  it  will  dry  out  before  it  is  need- 
ed in  the  stable  or  piggery.     Dry  tan  bark  will  absorb  a  great 
quantity  of  liquid  manure,  which  will  rectify  the  acidity  of  the 
bark  ;  and  at  the  same  time    hasten  its  decomposition    as  soon 
cs  it  has  been  mingled  with  the  soil. 

631.  Dry  tan  bark  will  make  excellent  bedding  for  any  kind 
of  animals  ;  and  it  will  retain  what  it  has  absorbed    much  bet- 
ter than  any  kind  of  straw.     When  it  is  used  for  bedding,  a  few 
bushels  should  be  spread  on  the  flooi  beneath  the  animal  ;  and 
as  soon  as  it  is  well  saturated  with  liquid  manure,  it  should  be 
removed,  and  a  fresh  supply  placed  beneath  them.     If  tan  bark 
be  used  for  littering  sheep,  it  should  be  covered  with  damp  straw, 
to  prevent  its  getting  into  their  wool.     Dry  tan  bark  is  valuable 
in  a  piggery,  as  it  will  increase  the  bulk  of  swine  manure,  and 
thus  mako  the  manure  go  farther,  when  it  is  rningbd  with  the 
soil,  or  when  it  is  used  as  a  top  dressing  for  grai.i    or  grass, 
which  is  very  desirable,  and  important  also,   in  distributing  ma- 
nure that  is  as  concentrated  as  are  the  droppings  of  fatteuing 
swine.     The  manure  that  is  made  when  spent  tan  bark  is  used 
will  be  a  very  excellent  fertilizer  to  apply  to  the  soil    when  it  is 
being  prepared  for  a  crop  of  roots  of  any  kind,  as  it  supplies  the 
plants  v.  ith  an  abundance  of  those  salts    which  are  essential  for 
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promoting  their  luxuriant  growth.  What  has  been  said  of  spent 
tan  bark  is  equally  true  of  saw  dust,  turning  shavings,  a.id  short 
shavings  of  planing  mills  ;  and  they  should  all  be  used  in  the 
same  mauner.  But  if  they  be  wet  they  cannot  absorb  liquid 
manure. 

THE  HUSBANDING  OP   MANURES. 

632.  The  New  York  State  Agricultural  Society  discussed 
the  subject  of  manures  at  one  of  their  winter  meetings  ;  and  the 
following  extracts  are  a  summary  of  the  discussion.  It  shows 
that  American  farmers  are  beginning  to  appreciate  the  value  of 
manure.  Farmers  must  first  see  aud  feel  the  importance  of  an 
object  before  they  are  prepared  to  act  correctly  and  understand- 
iugly  on  the  subject  : 

"  I.  Where  sufficient  has  been  reserved  for  arable  lands,  barn- 
yard manure  may  be  spread  upon  pastures  and  meadows  under 
the  following  restrictions  : 

a.  "  If  spread  early  in  the  spring  on  pastures  designed  for 
immediate  use,  it  should  not  be  the  droppings  of  that  species  of 
domestic  animals  intended  to  be  placed  in  the  pastures. 

b.  "  It  should  never  be  spread  upon  meadows  in  the  spring, 
as  the  coarser  parts  will  be  caught  by  the  hay-rake   and  mixed 
with  the  hay,  imparting  to  it  a  musty  smell,  if  not  tainting  and 
poisoning  it  with  fungus. 

c.  "  It  may  be  evenly  spread  on  meadows  at  any  time  after  har- 
vest and  lightly  harrowed  or  bushed,  especially  if  the  after-math 
is  heavy,  so  that  the  grass  may  not  be  smothered. 

d.  "The  weather  should  indicate  the  absence  of  high  winds, 
the  approach  of  moderate  rains,  or  the  presence  of  copious  dews, 
so  that  the  ammoniacal  portion  of  the  manure  may  not  be  lost. 

e.  "  On  rapidly  sloping  lands,  a  heavier  top-dressing  should 
be  applied  near  the  summit,  unless  furrows  such  as  are  necessary 
in  irrigation   arc  made,  so  as  to  prevent  the  manure  being  washed 
with  heavy  rains  to  the  bottom. 

/.  "  In  winter  no  manure  should  be  spread  on  either  pastures 
or  meadows  when  hard  frozen,  even  when  most  of  the  atmos- 
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plicric  conditions  above  alluded  to  are  present,  unless  the  surface 
is  or  soon  will  be  covered  with  snow,  and  then  only  on  ground 
either  level  or  gently  rolling-,  so  that  in  case  of  a  thaw  the  melt- 
ing snows  may  not  render  the  distribution  of  the  manure  com- 
paratively useless. 

II.  "  Under  a  system  of  rotation  of  crops,  as  supposed  in  the 
question,  the  husbanding  of  manure  is  indispensable  to  thrift  in 
farming,  and  is  to  be  regulated  according  to  the  supply  of  litter 
and  the  method  of  feeding  adopted. 

III.  "  On  farms  whose  principal  staple  is  grain,  the  amount 
of  straw  is  not  unfrequently  in  excess  of  the  feeding  material  re- 
served, and  in  such  case  it  is  necessary  to  spread  it  profusely  over 
the   barnyard,   that  it   may   be  trodden  down  by  cattle  and 
sheep,  and  mixed  with  their  droppings.     In  such  cases  it  is  suf- 
ficient that  the  barnyard  should  be  dished  or  provided  with  one 
or  more  tanks  for  the  holding  of  the  drainage  of  the  mass  ;  that 
fermentation  should  be  allowed  to  proceed  until  the  straw  is 
disintegrated    sufficiently  either  to  turn  the  mass  into  heaps  (into 
which  the  liquid  contents  of  the  tanks  arc  to  be  conveyed  by 
pump  and  troughs,)  or  drawn  out  into  the  fields  for  spring  and 
fall  crops — of  which  method,  as  generally  in  all  departments  of 
the  farm  service,  the  labor  that  can  be  applied  is  the  discriminat- 
ing test. 

IV.  "  Where  from  the  scarcity  of  straw  upcn  a  farm,  its  high 
price  in  neighboring  markets,  or  its  being  an  element  of  food  pre- 
pared for  stock,  it  is  necessary  to  economize  its  use,  the  system  of 
box  or  stall  feeding  is  to  be  resorted  to,  and  husbanding  of  ma- 
nures is  determined  as  the  feeding  is  either  of  animals  to  be  fat- 
tened or  reared. 

"V.  "  In  the  former  case,  neat  cattle  may  be  placed  in  boxes 
not  less  than  8  by  10  feet,  the  bottoms  slightly  dished  with  a 
view  to  drainage  or  being  filled  with  muck  or  other  absorbents, 
and  the  animals  wintered  with  slight  additions  of  cut  straw  as 
litter,  so  as  to  prevent  the  loss  of  hair  and  other  cutaneous  affec- 
tions, (which  proceed  from  the  heating  of  straw  if  too  liberally 
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supplied,)  and  the  whole  mass  of  droppings,  &c.,  left  until  re- 
moved to  'the  fields. 

VI.  "  In  the  latter  case,  that  of  the  rearing  of  young  animals, 
a  like  method  may  be  pursued,  but  if  their  value  will  admit  of  a 
greater  regard  being  paid  to  cleanliness,  &c.,  the  box  should  have 
a  slatted  floor  of  oak  or  other  durable  strips  1-J  inches  thick,  3 
inches  wide,  and  £  an  inch  apart,  over  a  paved,  clayed  or  cemen- 
ted floor,  inclined  so  as  to  carry  the  drainage  of  the  box  into 
gutters  leading  to  a  tank,  and  the  manure  removed  as  often  at 
least  as  once  in  six  weeks,  placed  under  cover  of  a  roof,  either 
permanent  or  of  boards  battened,  turning  on  pins,  and  moved 
by  a  long  lever,  as  in  sheds  for  drying  of  brick,  the  liquid  ma- 
nure (if  not  used  separately  )  being  pumped  from  the  tank  and 
conveyed  by  troughs  over  the  mass  so  as  to  prevent  fire-fanging. 
If  used  separately,  the  sheds  are  to  be  opened  to  occasional  rains 
for  the  same  purpose. 

VII.  "  The  manure  from  animals  stabled  in  the  ordinary  way 
is  to  be  treated  as  last  described,  and  it  is  desirable  that  the  ma- 
nure shed  should  be  constructed  with  access  to  it  from  a  level 
below  that  on  which  the  manure  is  deposited,  so  that  in  winter 
the  manure  may  be  carted  out  upon  lands  plowed  in  the  fall,  the 
fresh  masses  placed  on  top,  preserving  thoso  underlying  from  be- 
ing thoroughly  frozen. 

VIII.  "  When  sheep  are  alone  raised,  they  should  be  kept 
under  sheds,  with  small  yards  connected  therewith,   and  their 
droppings  may  be  treated  either  as  in  the  case  of  fattening  or 
growing  animals,  in  the  discretion  of  the  owner. 

IX.  "  Where  no  portion  of  the  manure  is  designed  for  top 
dressings  of  pastures,  that  of  horses  and  neat  cattle  may  be  al- 
ways advantageously  placed  under  ths  sams  cover,  their  different 
capacities  for  developing  heat  operating  favorably  against  over 
heating. 

X.  "  As  the  value  of  straw  as  an  article  of  food  if  cut  up, 
mixed  with  feed,  thoroughly  wetted  and  allowed  to  stand  in  mass 
for  a  few  hours,  so  as  to  develope  heat,  or  if  steamed,  is  at  its 
lowest  price  worth  at  least  twico  as  much  for  food  as  for  the 
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manure  resulting  from  its  use  as  litter  ;  where  beds  of  muck  or 
peat  exist  on  a  farm  they  should  be  ditched,  and  afterwards 
pared,  so  that  by  the  use  of  these  materials  when  dried,  the 
straw  may  be  used  as  an  article  of  food,  a  greater  number  of 
animals  kept  on  the  farm,  and  greater  masses  of  manure  made, 
and  with  a  material  more  valuable  that  straw  as  an  absorbent 
and  fertilizer,  and  for  the  prevention  of  the  droppings  of  cattle 
at  a  more  uniform  rate  of  temperature." 

EXPERIMENTS  WITH  SURFACE  MANURING. 

G33.  JAMES  M.  GARNETT,  a  Virginia  farmer,  an  excellent 
writer  on  agriculture,  says  :  "  I  began  penning  my  cattle  late  in 
the  spring,  and  continued  it  until  frost,  in  pens  of  the  same  size, 
moved  at  regular  intervals  of  time,  and  containing  the  same 
number  of  cattle  during  the  whole  period.  These  pens  were  al- 
ternately plowed  and  left  uuplowed  until  the  following  spring, 
when  all  were  planted  in  corn,  immediately  followed  by  wheat. 
The  superiority  of  both  crops  on  all  the  pens  which  had  remained 
unplowed  for  so  many  months  after  the  cattle  had  manured  them, 
was  just  as  distinctly  marked  as  if  the  dividing  fences  hail  contin- 
ued standing  ;  it  was  too  plain  even  to  admit  of  the  slightest 
doubt.  A  near  neighbor,  a  young  farmer,  had  made  the  same 
experiment  on  somewhat  different  soil  the  year  before,  but  with 
results  precisely  the  same.  Similar  trials  I  have  made  and  seen 
made  by  others  with  dry  straw  alternately  plowed  in  as  soon  as 
spread,  and  left  on  the  surface  until  the  next  spiing.  In  every 
case  the  last  method  proved  best,  as  far  as  the  following  crop 
would  prove  it.  The  same  experiment  has  been  made  by  myself 
and  others  of  my  acquaintance,  with  manure  from  the  horse 
stables  arid  winter  farm  pens,  consisting  of  much  unrotted  corn 
offal,  and  without  a  solitary  exception,  either  seen  by  me  or 
heard  of,  the  surface  application,  after  the  corn  was  planted,  pro- 
duced .most  manifestly  the  best  crop.  Upon  these  numerous 
concurrent  and  undeniable  facts  my  opinion  has  been  founded, 
that  it  is  best  to  apply  manure  on  the.  surface  of  the  land." 

634.  Mr.   GARNETT  contends  that  no  loss  of  ammonia  en- 
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sues  from  surface  manuring;  and  in  support  of  this-  fact  asserts 
that  if  such  were  the  case,  such  land  as  had  been  used  as  summer 
cow-pens,  when  plowed  up  and  the  dressings  turned  under,  would 
have  produced  better  crops  than  that  whicli  was  left  unplowed; 
but  that  in  no  instance  did  it  do  so.  As  a  further  argument,  he 
reasons  that  the  fertilizing  elements  of  manure  being  soluble  iu 
water,  more  probably  pass  down  into  the  soil,  as  well  from  their 
own  gravity  as  from  its  possessing  a  greater  attraction  than  does 
the  atmosphere,  and  asks  if  plant  food  be  subjected  to  loss  by 
evaporation,  and  as  this  evaporation  is  constantly  going  on  even 
when  below  the  surface,  why  it  does  not  impoverish  the  soil  with- 
out any  cultivation  whatever  ?  He  claims — and  he  is  certainly 
right  in  saying  this — that  it  is  only  incessant  culture  without 
manure  that  produces  either  partial  or  total  barrenness.  We, 
too,  believe  in  the  superior  advantage  to  be  derived  from  surface 
manuring,  but  only  when  it  is  practic3i  within  csrtain  limits 
and  under  certain  conditions  of  soil.  On  all  light  sands,  and  on 
sandy  and  gravelly  loams,  lands  manured  on  the  surface  in  the 
fall  of  the  year,  on  fields  that  are  level  or  nearly  so,  and  before 
the  frost  imposes  an  impenetrable  barrier  in  the  descent  of  the 
soluble  portions  of  manure,  the  crops  so  top-dressed  will  be  de- 
cidedly benefitted.  But  on  all  soils  containing  a  large  admixture 
of  clay,  on  all  slopes  and  hillsides  where  the  water  passes  oS  easily 
and  rapidly  in  heavy  rains,  but  little,  if  any,  advantage  will  ac- 
crue. In  all  these  latter  cases  the  manure,  to  retain  its  fertiliz- 
ing properties,  must  be  plowed  under. 

G35.  In  surface  manuring,  a  distinction  should  be  made 
between  green  long  manure  and  that  which  has  been  well  rotted. 
The  former  requires  the  chemical  action  that  is  constantly  going 
on  in  the  soil,  iu  order  to  reduce  to  a  condition  that  shall  render 
it  perfectly  adapted  to  the  nourishment  of  the  growing  crop. 
The  latter,  by  fermentation,  has  already  become  sufficiently  sol- 
uble for  this  purpose.  Moreover,  long  manure,  when  plowed 
under,  has  also  a  mechanical  effect  on  the  texture  of  heavy  soils  ', 
it  renders  such  soils  lighter,  more  porous  ;  facilitates  the  perco- 
lation of  rain  water  through  them  :  renders  them  more  retentive 
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of  moisture,  and  at  the  same  time  allows  a  five  circulation  of  air. 
Quite  a  number  of  years  ago,  but  subsequently  to  the  experiments 
which  Mr.  GARNETT  describes,  we  also  endeavored  to  test  the 
merits  of  what  might  then  have  been  styled  the  new  theory  of 
surface  manuring.  The  soil  was  a  poor  gravelly  loam  which,  as 
it  fronted  on  a  turnpike  that  was  much  travelled,  we  were  par- 
ticularly desirous  of  getting  down  to  grass.  It  was  hillside  land, 
sloping  with  a  tolerably  easy  grade  to  the  north  and  east.  Dar- 
ing the  latter  part  of  summer  a  quantity  of  manure  had  been 
hauled  out  and  piled  up  in  a  heap  ready  for  distribution  when 
the  time  for  putting  in  the  wheat  crop  should  arrive.  As  the 
field  was  quite  an  extensive  one,  and  needed  very  heavy  manur- 
ing, the  amount  which  had  been  collected  when  the  period  for 
plowing  commenced  was  not  more  than  sufficient  to  cover  one- 
half  of  it  at  the  rate  of  fifteen  two-horse  cart  loads  to  the  acre. 
Upon  one-half  of  it  the  manure  was  spread  accordingly,  the  re- 
mainder being  plowed  and  seeded  to  wheat  and  grass  at  the 
same  time.  Immediately  after  this  work  had  been  completed, 
we  pushed  forward  teams  daily  to  the  neighboring  city  to  haul 
our  additional  manures  for  the  purpose  of  top-dressing  the  re- 
maining half.  As  fast  as  the  manure  was  brought  from  town,  it 
was  carted  over  the  land  and  spread.  Although  due  diligence 
was  exercised,  a  considerable  breadth  of  soil  was  left  uncovered 
when  the  heavy  frosts  set  in  and  locked  everything  up.  Tho 
work  of  manuring  went  on  nevertheless,  until,  finally,  the  entire 
field  had  received  the  quantity  per  acre  allotted  to  it.  We  now 
awaited  the  result.  It  turned  out  after  harvest  as  follows  : — 
That  half  of  the  field  where  the  manure  had  been  plowed  under 
produced  a  fine  crop  of  wheat  ;  but  it  was  greatly  injured  by  the 
rust — the  grass,  however,  was  tolerably  well  set,  though  rather 
thin.  On  that  portion  which  was  manured  on  the  surface,  be- 
fore the  heavy  frosts  came  on,  the  stand  of  wheat  was  also  good, 
and  was  less  affected  by  the  rust.  The  stand  of  grass  was  bet- 
ter than  on  the  half  on  which  the  manure  had  been  plowed  under. 
On  the  remaining  portion  of  the  field,  which  was  top-dressed  dur- 
ing the  winter,  the  wheat  produced  badly,  and  the  grass  did  not 
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come  up  quite  so  well.  After  the  lapse  of  two  years,  the  follow- 
ing were  the  results  :  The  grass  on  that  part  of  the  field  where 
the  manure  was  plowed  under  stood  thick  and  grew  well,  and 
produced  really  good  crops  for  that  kind  of  soil.  The  grass  on 
the  two-thirds  of  the  remaining  half  that  was  surface-manured 
before  the  winter  set  in,  was  gradually  dwindling  out,  and  yielded 
but  poorly  ;  whilst  on  the  third  of  the  half  of  the  field  that  was 
top-dressed  during  the  winter,  there  was  scarcely  any  grass  at  all. 
We  give  these  facts  as  they  occurred  in  our  own  experience. 

636.  J.  W.  CLARK  says  :  "  Practically  considered,  surface 
manuring  or  top-dressing  has  many  considerations  to  recommend 
it.  One  of  these  is,  that  it  enables  us  to  draw  the  manure 
out  of  the  way,  and  out  of  the  room  or  place  that  we  require  for 
making  new  mixings  in.  Another  is,  that  we  can  do  this  at  a 
time,  namely,  after  fall  plowing  is — and  generally  all  plowing 
should  be — done  ;  and  frequently  when  frost  renders  it  impracti- 
cable to  plow  at  all.  Small  or  large  quantities  of  manure  can  be 
drawn  at  much  less  cost  in  the  value  of  time  at  such  season  than 
in  the  spring.  The  manure  itself  is  also  dryer,  less  weighty,  and 
bulk  for  bulk  can  be  much  more  rapidly  and  cheaply  handled 
late  in  the  fall  than  in  the  spring  :  besides  the  saving  that  is  ef- 
fected by  preventing  waste,  by  washing  and  soakage,  that  in  too 
many  yards  depletes  the  dung  of  its  most  valuable  ingredients,  if 
left  to  be  got  out  in  spring.  Add  to  this  the  advantage  of 
spreading  directly  from  the  wagon  or  cart  on  all  fall  plowed 
ground  intended  for  early  spring  sowing  with  oats,  wheat,  bar- 
ley, &c  ,  and  by  this  means  saving  the  labor  of  heaping,  and  its 
necessary  consequent,  much  more  unequal  distribution,  than  is 
incident  to  spreading  from  the  load  ;  and  thus  preventing  the 
unnecessary  occupation  of  busy  spring  time  with  -work  that 
properly  belongs  to  the  fall,  and  we  have  a  pretty  strong  array 
of  economical  considerations  in  favor  of  manuring  on  the  surface 
in  the  fall,  thus  following  the  course  and  example  of  nature,  cither 
as  to  manner  or  time." 
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DEPTH  FOR  BURYING  MANURE. 

637.  Men  are  divided  as  to  the  proper  depth  of  burying  ma- 
nure.    S  ome  hold  that  it  sinks  in  the  soil,  is  washed  downward 
by  the  leaching  rains,  and  should  therefore  be  applied  near  or 
at  the  surface.     Others  assert  that  its  volatile  and  most  valuable 
parts  rise  by  fermentation ;  and  that,  consequently,  it  should  be 
buried  deep.     Now,  it  usually  happens  when  doctors  disagree  that 
both  are  partly  right  and  partly  wrong  ;  but  in  the  present  in- 
stance they  are  both  a  little  in  the  right,  and  a  great  deal  in  the 
wrong.    Manure  usually  stays  very  nearly  where  it  is  put.    If 
buried  near  the  surface,  it  remains  near  the  surface  ;  if  buried 
deep,  there  it  remains  ;  if  plowed  under  in  large  lumps,  it  has  but 
little  power  to  rise,  sink,  or  in  any  other  way  to  intermix  itself, 
and  hence  the  reason  that  a  thorough  pulverization  or  harrowing 
before  manure  is  turned  under,  gives  a  result  in  large  crops. 

638 .  The  power  which  clay  has  to  absorb  the  fertilizing  por- 
tions of  manure  is  very  great.    Soils  which  possess  a  medium 
amount  of  clay  or  loam  with  a  medium  degree  of  tenacity   will 
absorb  all  that  is  valuable  in  ordinary  yard  manure,  equal  nearly 

(to  their  own  bulk.  Forty  loads  of  manure  to  the  acre  form  a  heavy  1 
coating  ;  yet  this  is  only  one  load  to  four  square  rods,  constitut-  j 
ing  a  depth,  when  spread,  of  only  one  third  of  an  inch.  Conse- 
quently, when  a  coating  of  forty  loads  to  the  acre  is  plowed  un- 
der, the  volatile  parts  have  only  to  pass  one  third  of  an  inch  or 
so  before  they  are  all  absorbed  by  the  soil.  Hence  the  error  of 
supposing  that  they  can  possibly,  in  ordinary  soils,  rise  or  sink 
to  any  practicable  depth.  And  hence  also  the  great  importance 
of  mixing  manures  very  intimately  through  all  parts  of  the  soil,  if 
plants  are  to  get  their  full  benefit,  and  not  be  over-fed  at  one  part 
of  their  roots  and  starved  at  the  other. 

639.  There  are  many  proofs  of  the  correctness  of  the  position 
here  taken.    We  have  made  large  piles  of  compost,  consisting  of 
one  third  rich  stable  manure  and  two  thirds  of  loam  and  turf,  yet 
all  the  odor  was  completely  retained,  and  not  the  slightest  portion 
passing  off  could  be  perceived  by  the  smell.    We  have  buried 

14 
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large  dead  animals  with  a  coating  of  only  six  inches  of  loam  ;  not 
the  faintest  indication  of  the  decomposition  below  ever  reached 
the  surface.  On  the  other  hand,  the  soil  which  forms  the  bottom 
of  manure  yards  is  not  found  even  within  a  few  inches  of  the 
surface  to  be  at  all  enriched  by  the  piles  of  fertility  which  rest 
upon  it.  The  true  rule  for  burying  manure  is  to  place  it  just  at 
such  depth  in  the  soil  as  the  roots  of  the  crop  usually  extend, which 
j  will  vary  with  different  plants.  Some  of  the  grasses,  for  instance, 
form  a  turf  very  near  the  surface,  and  hence  an  autumn  top-dress- 
ing will  soak  in  enough  to  benefit  them  essentially.  Clover  roots 
run  deeper,  and  this  crop  is  consequently  but  little  benefitted  by 
top-dressings  when  of  much  size,  except  so  far  as  they  operate  in 
keeping  the  surface  moist.  The  roots  of  fruit  trees  are  still  deeper, 
and  they  derive  but  little  advantage,  except  from  manures  well 
spaded, or  worked  in.  They,  however,  possess  an  important  ad- 
vantage over  annuals  and  perennial  rooted  plants  ;  by  continuing 
in  growth  for  successive  years,  those  roots  which  happen  to  run 
into  the  region  of  fertility  soon  throw  out  numerous  fibres,  and 
secure  an  amount  of  nourishment  of  which  annual  plants,  in  con- 
sequence of  their  more  limited  powers  of  extension,  arc  not  able 
to  avail  themselves. 

640.  There  are,  however,  not  many  crops  which  do  not  need 
the  full  depth  afforded  by  ordinary  plowing  ;  and  hence  the 
best  practice  for  nearly  all  kinds  of  culture  is  to  spread  the 
manure  well,  harrow  it  most  thoroughly,  in  order  to  break  it  as 
finely  as  possible,  and  at  the  same  time  to  mix  it  intimately  with 
the  surface;  then  turn  it  under  by  ordinary  plowing,  and  the  lower 
half  of  the  inverted  earth  will  furnish  a  thoroughly  enriched  bed 
for  the  roots  to  penetrate.  If  a  greater  depth  of  fertility  is  need- 
ed than  ordinary  plowing  affords,  the  coat  of  harrowed  manure 
may  be  thrown  under  ten  or  twelve  inches  by  means  of  a  double 
mouldboard  or  Michigan  plow  ;  (  See  par.  355,)  and  then  another 
coat  of  manure  spread,  harrowed  and  plowed  under  by  a  light  or 
frang-plow.  The  young  plants  of  the  crop  are  thrown  rapidly 
forward  by  the  upper  stratum  of  manure,  and  at  a  later  stage  of 
growth  are  equally  stimulated  by  the  lower  stratum.  (See  Country 
Gentleman.} 
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LIGHT  CROPS  AND  ABUNDANT  MANURING. 

641.  Farmers  frequently  complain  that  they  have  been  greatly 
disappointed  in  the  quantity  of  grain  per  acre,  after  having  ap- 
plied such  liberal  dressing  of  barn-yard  manure ;  aud  they  often 
inquire  why  it  should  be  so,  even  when  a  soil  is  well  drained  and 
has  not  been  impoverished  by  a  long  succession  of  exhausting  crops. 
As  a  general  rule  this  subject  may  be  explained  in  the  following 
manner  :    A  liberal  dressing  of  manure  that  has  been  made  by 
animals  that  have  consumed  little  or  no  coarse  grain  during  the 
foddering  season,  will  increase  the  quantity  of  grain  but  little. 
When  a  farmer  has  fattened  a  good  lot  of  mutton  or  beef  on 
coarse  gram  and  oil  meal,  and  has  ta*ken  proper  care  of  the  manure', 
we  never  hear  him  complain  that  he  manured  highly  and  harvest- 
ed a  light  crop  of  grain.    The  disappointment  usually  is  in  har- 
vesting much   more  than  was  anticipated  when  manure  is  used 
which  was  made  from  fattening  animals. 

642.  If  we  use  the  manure  of  milch  cows,  for  example,  which 
have  subsisted  on  nothing  but  hay  and  root?,  and  a  little  buck- 
wheat bran,  their  droppings  will  produce  good  crops  of  hay  or  of 
cornstalks  ;  but  the  manure  will  be  lacking  in  that  material  which, 
will  produce  large  kernels.     Then  there  is  another  weighty  con- 
sideration on  this  point.     The  manure  may  have  been  of  the  most 
excellent  quality  once ;  but  by  having  been  exposed  to  storms  and 
sunshine  in  the  yard,  or  by  having  been  spread  in  the  field  for 
several  hot  and  drying  days  in  the  spring,  a  large  portion  of  the 
fertilizing  material  has  evaporated.     Although  chemists  assure  03 
that  there  is  a  large  quantity  of  oil  in  a  ton  of  straw,  still  if  far- 
mers manure  their  land  with  it,  that  oil,  which  many  suppose  will 
increase  the  amount  of  grain,  only  promotes  a  good  growth  of 
straw.     In  the  spring  of  1863  I  purchased  a  lot  of  manure — 
almost  pure  ordure — which  was  made  by  milch  cows.     The  Indian 
corn  and  potatoes  which  grew  where  that  manure  was  applied 
were  unusually  small,  while  the  stalks  and  tops  were  exceedingly 
large.      Many  of  the  hills  of  potato  tops,  when  stretched  up, 
>rould  reach  six  or  eight  inches  higher  than  my  head — five  feet 
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nine  inches.  If  we  manure  with  grain,  we  shall  get  grain  in  re- 
turn. If  we  manure  with  grass,  hay  and  straw,  we  need  not  ex- 
pect a  very  abundant  crop  of  grain,  I  think  farmers  will  find  this 
correct  the  world  over. 

BOXES,   AND  THEIR  UTILITY. 

643.  Bones  arc  the  very  cream,  the  life,  the  source  of  fertility 
of  our  best  soils.  Let  all  the  bone-producing  material  be  removed 
from  our  soils,  and  we  could  raise  no  grain,  no  grass,  no  cattle,  no 
vegetables,  no  nothing  ;  and  the  husbandman  would  toil  without 
any  assurance  of  even  a  poor  compensation.  Cattle,  horses,  sheep, 
and  all  other  domestic  animals,  and  even  wild  animals,  are  con- 
stantly picking  the  substance  "of  which  bone  is  made  out  of  the 
soil ;  and  farmers  are  annually  carrying  it  away  to  market  ;  and 
in  many  localities  they  have  been  picking  for  so  many  years,  that 
bone  has  become  "despot  scace,"  as  my  old  grandmother  used  to 
say,  so  that  it  hardly  pays — and  in  many  places  does  not  pay  to 
get  it  into  an  available  shape  for  either  the  advantages  of  home 
or  foreign  trade.  Tons  upon  tons  of  bone-producing  substance 
are  removed  from  our  soils  every  season,  not  only  in  our  beef 
cattle,  pork,  mutton,  and  other  animals,  but  in  milk,  butter  and 
cheese  ;  and  every  ounce  of  it  that  is  carried  away  impoverishes 
the  soil. 

644.  In  the  cities  of  Chicago,  Cleveland,  Buffalo,  New- York, 
and  even  in  S  outh  America,  bones  are  collected  and  bought  and 
sold  by  the  ton,  and  shipped  to  New- York,  where  they  are  sawed 
up,  and  crushed  up,  and  then  sacked  and  barreled  up,  and  scatter- 
ed all  over  the  world.     Old  bones,  new  bonos,  and  bones  of  all 
kinds  arc  collected  and  assorted,  and  sold  at  prices  according  to 
kind  and  quality.  The  knuckle  bones  and  fragments  are  all  thrown 
into  one  pile,  and  sell  for  so  much  per  ton  ;  and  the  long  shin 
bones  and  thigh  bones  are  kept  separate,  and  command  a  greater 
price  than  the  knuckle  bones,  as  the  latter  are  worked  up  into 
buttons  ;  and  the  fragments  and  pithy  portions  are  crushed  and 
used  as  a  fertilizer  of  the  soil. 

645.  Farmers  in  America  are  not  half  awake  to  the  importance 
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of  saving  the  bones  that  are  wasted  on  their  farms  during  the 
year,  and  of  applying  them  to  their  soils.  Every  one  hundred 
pounds  of  bones  are  worth  not  less  than  h'fty  cents  when  applied  to 
the  soil ;  and  if  the  soil  is  well  drained,  they  will  be  still  more 
valuable.  It  will,  no  doubt,  be  interesting  to  farmers  to  know,  not 
only  how  bone  is  employed  as  a  fertilizer,  but  how  they  are  used 
in  some  of  the  arts,  and  how  they  are  prepared  for  agricultural 
purposes. 

HOW  BONE  BUTTONS  ARE  MADE. 

646.  In  most  bone  mills  is  a  button  manufactory,  where  all 
the  bones  that  are  sound  enough  are  used  up  in  the  manufacture 
of  buttons.  All  bones  that  have  not  been  bleached  to  death  in 
the  weather  arc  boiled  to  death  in  large  kettles,  to  drive  out  all 
the  grease  and  render  them  softer,  so  that  the  bone  dust  will  not 
produce  so  much  grain  or  grass  ;  and  farmers  will  be  obliged  to 
purchase  more  of  it,  and  they  will  not  wear  out  so  many  saws 
and  drills  in  fitting  them  up;  and  then  dried  so  that  they  will  break 
to  pieces  sooner  after  we  have  sewed  them  on  our  garments. 
Vast  quantities  of  bone-grease  arc  sold  at  the  bone  mills,  which 
would  render  the  buttons  much  more  durable,  and  the  bone  dust 
much  more  valuable  as  a  fertilizer.  If  one  good  boiling  does  not 
appear  to  be  enough,  they  are  boiled  again  and  again. 

G4T.  On  one  side  of  the  shop  are  a  number  of  circular  saws, 
about  eight  inches  in  diameter,  having  very  fine  teeth,  which  are 
all  hung  over  a  water-trough,  and  the  lower  side  of  the  saws  re- 
volve with  a  frightful  velocity  while  hanging  in  the  water.  Bones 
are  so  hard  that  saws  would  be  heated  so  hot  in  a  few  minutes  as 
to  spoil  them,  did  they  not  run  in  water.  The  large  ends  of  the 
bones  are  first  sawed  off,  and  then  the  long  straight  pieces  are  slit 
up  into  bone  slabs,  as  logs  are  sawed  into  boards,  about  one- 
eighth  or  one-fourth  of  an  inch  thick,  according  to  the  kind  of 
buttons  to  be  made.  One  hand  will  saw  about  a  barrelful  of 
slabs  per  day.  The  slabs  are  then  held  in  button  lathes,  and  blank 
buttons  arc  cut  out  of  these  slabs  by  a  kind  of  centre-bit,  some- 
what like  cutting  wheels  out  of  a  plank.  Now  about  a  half 
bushel  of  these  buttons  arc  put  in  a  polishing  barrel,  where  they 
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t;re  kept  revolving  for  a  few  days,  when  they  arc  carried  to  t!m 
drill  presses,  aud  one  button  at  a  time  is  placed  under  the  drills, 
and  two,  three  or  any  desired  number  of  holes  drilled  in  them  at 
once,  and  almost  instantaneously.  After  the  holes  are  all  drilled, 
about  half  a  bushel  of  them  are  put  into  a  polishing  barrel,  which 
revolves  slowly,  where  they  roll  and  tumble  over  each  other  for 
about  a  week,  which  polishes  them  completely,  when  some  of  thorn 
are  colored  and  carried  to  the  assorting  room,  where  nimble  fingers 
of  children  assort  them  and  put  them  in  papers. 

648.  All  the  saw  dust,  drill  dust,  and  polishing  dust  is  col- 
lected and  barreled  for  market  for  fertilizing  purposes;  and  if  the 
saw  dust  which  is  collected  in  the  water  is  taken  out  and  dried 
properly  before  it  begins  to  decompose,  it  is  not  injured  by  hav- 
ing been  wet ;  but  it  is  frequently  rendered  almost  worthless  by 
being  allowed  to  remain  wet  until  it  has  become  nearly  rottc:i. 
All  the  big  joints  and  fragments  are  then  run  through  the  crush- 
ers, which  are  very  strong-toot! led  cylinders  of  cast  iron  revolv- 
ing together,  between  which    the  bones  pass,  ripping,  cracking 
and  snapping  ;  and  are  carried  in  elevators  to  the  story  above, 
where  all  fragments  that  will  not  pass  through  sieves  are  brought 
back  to  the  hopper,  to  be  run  through  again  and  again,  until 
they  arc  all  reduced  to  a  given  degree  of  fineness.     The  coarsest 
quality  of  ground  bone  is  about  liko  large  kernels  of  rye  and  wheat. 
This  quality  of  ground  bone  is  usually  put  in  barrels,  while  the 
finer  qualities  of  bone  are  put  in  large  sacks  made  of  very  coarse 
material. 

ADULTERATION  OF  GROUND  BONE. 

649.  Any  way  to  cheat  the  farmers  !  Clam  shells,  oyster  shells, 
and  many  other  kinds  of  shells,  which  are  of  little  or  no  value 
when  compared  with  ground  bone,  are  often  worked  in,  which  in- 
creases the  profit  of  the  bone  dust  dealer  and  diminishes  the 
value  of  ground  bone  as  a  fertilizer.     It  is  rather  difficult,  how- 
ever, to  work  in  much  of  such  substances  in  ground  bone  of  the 
coarsest  quality,  because  it  can  very  readily  be  detected  ;  but 
among  that  which  is  ground  very  fine,  a  vast  deal  of  ashes,  plaster, 
and  even  dirt  and  loam  and  sand  are  worked  in  to  increase  the 
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weight,  without  much  expense.  Of  course  this  has  a  great  ten- 
dency to  bring  ground  bone,  and  bone  dust,  and  bone  for  fer- 
tilizers of  any  form,  into  disrepute. 

650.  Ground  clam  shells  and  oyster  shells  are  of  little  value 
as  a  fertilizer  when  compa  red  with  good  bones  ;  and  when  bone 
has  been  boiled  until  it  is  as  poor  us  bone  can  be,  and  one-fourth 
of  it  is  clam  or  other  shells,  those  who  purchase  it  as  a  fertilizer 
receive  a  very  small  compensation  for  their  expense  and  efforts 
towards  enriching  their  soil. 

651.  Bones  are  sometimes  dissolved  with  sulphuric  acid  ;  and 
then  plaster,  some  ashes,  loam  and  sand,  or  muck  are  mingled 
with  them  and  worked  over  and  overjuntil  the  mass  is  reduced 
to  nearly  dry  powder,  which  is  sold  'tor  about  sixty  dollars  per 
ton.     Could  farmers  procure  acid  at  a  reasonable  compensation, 
and  dissolve  their  bones  at  home,  it  would  be  a  consideration 
worthy  of  their  notice.     But  at  the  present  prices  for  bones  and 
labor  it  will  hardly  pay  ;  and  for  a  farmer  to  pay  sixty  dollars 
per  ton — the  price  demanded  for  this  kind  of  fertilizer — and  to 
pay  freight  on  it  and  cartage,  and  the  profits  of  an  agent  or  two, 
will  never  pay. 

C52.  On  this  subject  of  adulterating  fertilizers,  the  editor  of 
the  Rural  Advertiser  says  :  "  The  articles  which  we  know  of 
having  been  m'xed  with  so-cilled  superphosphate  of  lima  were 
"  powdered  anthracite  coal,"  "anthracite  coal  ashes,"  and  "Jersey 
marl."  We  have  recently  made  another  discovery  of  two  articles, 
introduced  into  bone  dust,  and  which  could  not  be  told  by  outward 
inspection.  We  do  not  give  names,  neither  do  we  know  where 
these  adulterated  articles  are  to  be  found,  but  that  they  are  and 
have  been  offered  for  sale  in  Philadelphia  there  is  no  doubt.  In 
one  case,  a  friend  of  ours,  who  uses  a  considerable  quantity  of 
qitartz-saiid  of  a  certain  degree  6T  fineness,  was  told  by  the  party 
selling  to  him,  that  the  finer  grade  of  sand  he  was  in  the  habit  of 
selling  to  the  manufacturers  of  bone  dust,  the  demand  for  it  being 
a  steady  one.  Here  was  a  rich  development,  truly.  In  another 
case,  within  a  few  days,  a  person  came  into  an  agricultural  ware- 
house in  this  city  to  sell  ground  oyster  shells.  lie  brought  a 
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sample  to  show,  and  we  have  it  now  in  our  store,  for  inspection 
by  the  curious.  Its  color  and  fineness  would  allow  it  to  be  mixed 
with  bone  dust  without  detection,  from  external  appearance. 
He  offered  it  at  eleven  dollars  per  ton,  and  said  he  had  been  selling 
it  to  bone  manufacturers,  but  expressed  a  great  desire  to  prevent 
this  being  known  by  the  farmers.  He  said  it  was  important  to 
keep  it  from  them;  but  that  at  the  present  price  of  bone  dust  it 
could  be  mixed  with  great  profit. 

DISSOLVING  BONES  IN  ASHES. 

653  There  has  been  not  a  little  said  and  written,  in  years  past, 
about  dissolving  bones  by  putting  them  in  damp  unleached  ashes. 
Thousands  of  farmers  have  made  an  effort  to  use  up  their  bones 
in  this  way  ;  but  have  almost  always  failed.  Ashes  will  seldom 
dissolve  old  bones  ;  and,  as  a  general  rule,  old  bones  will  remain 
in  wet  ashes  as  long  as  a  piece  of  granite  without  being  dissolved. 
This  is  particularly  true  of  old  bones  that  have  been  bleached  in 
the  weather  for  several  years.  If  the  bones  of  very  young 
animals  be  placed  in  a  barrel  of  best  kind  of  wool  ashes — the 
ashes  from  hickory  or  sugar  maple  for  example — and  kept  in  a 
warm  place,  most  of  them  will,  in  a  few  months,  become  a  soft 
pulpy  mass,  when  dry  muck  or  loam  may  be  mingled  with  it, 
which  will  make  an  excellent  fertilizer  for  any  kind  of  grain  or 
grass.  But  in  case  the  ashes  are  made  of  bark  or  old  pieces  of 
rails  or  soft  wood,  a  much  longer  time  will  be  required  to  dissolve 
even  fresh  bones,  if  they  are  the  bones  of  young  animals,  than 
most  farmers  will  have  patience  to  wait  for.  If  a  farmer  must 
necessarily  expend  as  much  in  preparing  any  kind  of  fertilizer  as 
the  extra  amount  of  grain  is  worth  which  it  will  produce,  he  had 
better  by  far  use  some  other  substance  which  will  cost  less,  and 
produce  less  grain,  grass,  or  anything  else,  than  to  attempt  to 
use  crushed  bones,  notwithstanding  their  value  as  a  fertilizer, 
when  reduced  to  a  fine  powder. 

BURNING  BONES. 

654.  It  is  the  practice  with  many  farmers  to  put  all  the  bones 
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which  they  can  collect  into  their  stoves  and  burn  them  until 
they  will  fall  to  pieces.  But  this  is  a  very  objectionable  practice; 
because  about  one-third  part  of  fresh  bones  consists  of  animal 
matter,  which  would  promote  a  very  luxuriant  growth  of  plants 
as  soon  as  it  may  be  placed  when;  the  roots  would  come  in  con- 
tact with  it.  But  burning  the  bones  drives  off  all  this  valuable 
part  into  the  atmosphere  ;  and  it  is  lost  to  the  proprietor  ;  and 
nothing  will  remain  but  the  lime  and  some  other  ingredients 
which  are  not  the  best  fertilizers. 

655.  Pulverized  bones,  after  they  have  been  burned,  will  be 
a  tolerable  good  fertilizer  on  some  soils  ;  but  their  chief  excellence 
has  been  burned  up.     Consequently  the  effect  on  whatever  crop 
they  may  be  applied  to  will  be  hardly  perceptible  ;  and    their 
efficacy  as  a  fertilizer  will  not  be  half  as  lasting  as  if  they  had 
not  been  burned. 

THE  WAY  TO  SAVE  AND  MANAGE  BONES. 

656.  Every  farmer  should  procure  a  large  tub,  or  molasses 
hogshead,  and  place  it  at  some  convenient  nook,  and  cover  the 
bottom  with  two  or  three  inches  of  muck  or  fine  soil.     Now, 
spread  on  leached  or  unleachcd  ashes,  two  or  three  inches  deep, 
Then  let  all  the  bones  from  the  kitchen  be  thrown  into  this  hogs- 
head.    Large  shin  bones  and  knuckle  bones  ought  to  be  broken 
in  pieces  before  they  are  put  in.     When  there  is  a  layer  about 
six  inches  thick,  cover  them  with  a  few  inches  in  depth  of  ashes. 
Then  spread  on  two  inches  of  fine  soil  or  muck,  then  one  peck 
of  gypsum.     Now,  let  the  mass  be  wet  with  soap  suds  occasion- 
ally.    This  mode  of  managing  bones  will  answer  on  a  limited 
scale.     But  where  there  are  several  tons  of  large  bones,  and  a 
lot  of  horn  piths,  the  only  reliable  way  will  be  to  crush  them  by 
machinery.     If  kept  in  ashes,  dogs  will  not  carry  them  away.    In 
the  course  of  a  few  months  of  warm  weather,  most  of  the  small 
bones  will  be  reduced  to  a  soft,  pulpy  mass,  when  they  should  be 
shoveled   out    and  mingled    thoroughly    with   dry   muck    and 
gypsum,  when  it  will  be  ready  for  use.     The  hard  chunks  that 
will  not  dissolve  may  be  put  into  another  batch.     The  alkali  of 
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the  ashes  is  the  chief  agent  in  dissolving  the  bones  ;  and  the  muck 
aud  gypsum  will  absorb  the  gases  that  might  escape. 

657.  In  many  of  our  large  cities  and  villages,  many  tons  of 
exeillent  bones  might  be  collecied  for  one-fourth  their  value.    If 
a  sugar  hogshead — which  would  cost  twenty-five  cents — were 
placed  near  every  slaughter-house,  butchers  would  be  willing  to 
fill  it  with  skulls  and  other  bones  in  a  short  time,  for  a  reasonable 
compensation.  Poor  boys  would  collect  bones  from  house  to  house 
— as  they  do  in  our  most  populous  cities — for  about  twenty-five 
or  thirty  cents  per  hundred  pounds. 

658.  Horn  piths  may  often  be  collected  in  large  quantities, 
at  tanneries,  for  a  trifling  sum  ;  and  many  times    tanners  are 
pleased  to  have  them  taken  away  for  nothing.     Horn  piths  are 
not  as  good  as  some  kinds  of  bone.     But  they  are  an  excellent 
fertilizer  ;  and  are  much  better  than  som3  bones.     If  they  have 
become  very  dry,  they  must  be  cut  to  pieces  with  an  ax  and 
ground,  as  ashes  will  not  dissolve  them. 

EXPERIMENT  IN  GRINDING  BONES. 

659.  Having  one  of  JOICE'S  S  tarr  grain  mills,  I  collected  a 
lot  of  bones  which  had  lain  in  the  woods  more  than  two  years, 
and  put  the  mill  in  operation  with  two  horses  hitched  to  the 
lever.   There  were  some  large  shin  and  thigh  bones  which  appear- 
ed strong  enough  to  break  the  mill  to  fragments  ;  but  they  snap- 
ped and  fell  to  pieces  almost  as  readily  as  if  they  had  been  ears 
of  Indian  corn.     I   then  put  in  jaw  bones,  teeth  and  all,  and 
an  entire  skull,  and  they  went  through  with  very  little  power,  I 
think  not  half  as  much  as  is  required  to  grind  Indian  corn.     I 
then  took  a  very  large  uew  bone,  from  which  the  beef  had  just 
been  removed,  and  it  was  reduced  to  small  fragments  as  if  il  had 
been  a  piece  of  half-rotten  wood.     I  then  adjusted  the  mill  to 
grind  about  as  fine  as  bark  is  usually  ground  at  tanneries.    There 
is  so  much  marrow  and  oleaginous  matter  in  bones,  that  it  would 
not  be  possible  to  get  them  through  were  the  mill  adjusted  to 
grind  them  as  fine  as  coarse  meal.     It  is  not  necessary  that  bones 
should  be  reduced  to  a  very  fine  powder,  although  the  finer  they 
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are  ground,  the  greater  the  effect  will  be  immediately  on  any  crop. 
If  they  are  ground  coarse,  their  fertilizing  influence  will  be  felt 
on  crops  for  years  to  come  ;  and  therefore  nothing  will  be  lost  in 
the  end  by  not  having  them  reduced  very  fine.-  After  a  lot  of 
bones  have  been  run  through  the  mill,  the  largest  fragments  can 
be  run  through  the  second  time,  and  thus  reduced  as  fine  as  de- 
sirable. I  found  that  there  is  a  great  amount  of  marrow  in  large 
bones,  even  after  they  have  lain  bleaching  in  the  weather  for 
several  years  ;  and  this  has  a  tendency  to  cause  the  mill  to  clog  ; 
although  mine  never  clogged  but  once  in  consequence  of  'it,  and 
then  by  letting  up  a  little  on  the  set  screw  the  bones  passed 
through  freely. 

660.  "  Will  it  pay  to  grind  bones  in  this  manner  ?"     Most 
assuredly  it  will.     I  have  not  had  a  sufficient  amount  of  bones  to 
experiment  with  as  I  desire  ;  but  I  have  ground  enough  to  satisfy 
myself  that  a  span  of  horses  will  grind  more  than  one  hundred 
pounds  in  an  hour  with  case  ;  and  it  could  be  performed  when 
teams  and  hands  would  be  idle,  or  by  boys,  for  whom  it  would 
be  fine  amusement  to  see  them  reduced  to  fragments.  And,  more 
than  all,  one  hundred  pounds  of  such  bones  as  farmers  would  col- 
lect and  grind  up  would  be  worth  more  than  twice  as  much 
as  the  ground  bone  of  commerce.     This  that  I  have  ground  smells 
very  strong,  and  is  very  rich  in  fertilizing  material. 

COMPOSITION  OF  BONE. 

661.  It  has  been  shown  by  accurate  examinations  of  animal 
bodies1,  that  the  blood,  bones,  hair,  &e.,  as  well  as  all  the  organs, 
contain  a  certain  quantity  of  mineral  substance1,  without  the  pre- 
sence of  which  in  the  food  these  tissues  could  not  be  formed. 
Blood  contains  potash  and  soda  in  combination  with  phosphoric 
acid.     The  bile  is  rich  in  alkalies  and  sulphur.     The  blood  glo- 
bules contain  iron.     The  principal  ingredient  of  bones  is.  phos- 
phate of  lime.     Nervous  and  cerebral  substance  contains  phos- 
phoric  acid    and  alkaline  phosphates  ;   and   the  gastric  juice 
contains  free  muriatic  acid. 

662.  The  importance  of  manuring  with  bones  must  be  obvious 
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to  all.  The  bones  of  man  and  animals  in  general  have  their 
origin  from  apatite  (  phosphate  of  lime)  which  is  never  absent  from 
fertile  land.  The  bone  earth  passes  from  the  soil  into  hay,  straw 
and  other  kinds  of  food,  which  is  afterwards  consumed  by 
animals.  Now,  when  we  consider  that  bones  contain  55  per  cent, 
of  the  phosphates  of  lime  and  magnesia,  and  if  we  assume  that 
hay  contains  the  same  quantity  of  these  salts  as  wheat  straw, 
then  it  follows  that  8  Ibs.  of  bones  contain  as  much  phosphate 
of  lime  as  1,000  Ibs.  of  hay  or  wheat  straw;  and  20  Ibs.  as  much 
phosphoric  acid  as  1,000  Ibs.  of  the  grain  of  wheat  or  oats.  By 
manuring  an  acre  of  land  with  60  Ibs.  of  fresh  bones  we 
furnish  sufficient  manure  to  supply  three  crops  (mangel  wurzcl, 
wheat  and  rye)  with  phosphates.  But  the  form  in  which  they 
are  restored  to  a  soil  does  not  appear  to  be  a  matter  of  in- 
difference. For  the  more  finely  the  bones  are  reduced  to  powder, 
and  the  more  intimately  they  are  mixed  with  the  soil,  the  more 
easily  arc  they  assimilated. 

NATURE'S  MANNER  OP  FERTILIZATION. 

663.  It  is  contended  by  many  theorists  that  nature  applies 
all  manure  on  the  surface  of  the  soil,  without  being  covered  ;  and 
consequently  that  must  be  the  better  way  to  apply  manure,  as 
nature  never  makes  any  mistakes  or  does  things  wrong.  If 
nature  were  to  drive  a  vast  system  of  huge  plows  over  our  hills 
and  dales  and  through  our  dense  forests,  turning  furrow  sliscs 
two  or  three  hundred  feet  wide  and  a  hundred  or  more  feet  deep 
for  the  purpose  of  burying  all  vegetable  matter,  would  not  these 
very  abettors  of  such  a  theory  conclude  that  manure  should  be 
buried  in  the  soil  ?  As  the  fertilizing  substances  must  be  taken 
np  by  the  roots  of  plants,  common  sense  would  seem  to  argue 
that  manure  should  be  slightly  covered  with  earth,  so  that  the  fer- 
tilizing substances  may  bo  carried  downwards  by  the  rains,  where 
they  can  be  taken  up  by  the  roots  of  plants.  Every  good  farmer 
knows  that  when  manure  is  buried  in  the  bottom  of  deep  furrows, 
when  Indian  corn  is  to  be  planted,  the  corn  grows  slowly  until 
the  roots  have  reached  the  bottom  of  the  furrows  where  t'.ie 
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manure  is  deposited.  There  is  no  very  great  objection  to  spread- 
ing manure  on  the  surface  in  late  autumn  ;  for  the  damp 
weather  and  rains  will  leach  most  of  the  fertilizing  substances 
into  the  soil.  But  even  then,  the  effect  would  be  far  greater, 
and  much  more  lasting,  could  the  manure  be  covered  with  a  thin 
stratum  of  earth.  Nature  does  not  plow  and  sow,  nor  reap  and 
mow;  because  there  is  no  necessity  for  it.  But  nature  does  prac- 
tise fertilization  on  a  grand  scale,  all  over  the  country  ;  and  the 
modus  operandi  is  worthy  of  the  highest  regard  of  those  farmers 
who  apply  their  manure  in  the  spring  as  a  top-dressing.  Nature 
never  applies  her  fertilizing  material  in  the  spring,  except  as  it  is 
brought  down  by  April  showers.  Nature  spreads  the  leaves  of 
trees  and  all  other  vegetable  matter  in  autumn.  And  although 
it  is  not  plowed  under,  the  decaying  vegetable  matter  is  carried 
into  the  soil  by  rains  as  fast  as  it  is  washed  out  of  the  organized 
bodies  that  have  retained  it  during  the  hot  weather.  Were  the 
leaves  of  trees  and  other  decaying  vegetable  matter  spread  out 
in  the  spring,  the  hot  weather  and  drying  winds  would  carry 
away  a  large  proportion  of  the  fertilizing  matter.  But  "  nature  " 
does  not  spread  her  fertilizing  vegetable  matter  till  autumn,  when 
every  thing  is  tending  into  the  earth. 

BOUSSINGAULT'S  ANALYSIS  OP  MANURE. 

664.  According  to  the  analysis  of  manures  by  Messrs.  PAYNE 
AND  BOUSSINGAULT,  barn-yard  manure  of  all  kinds  contains  more 
water  than  any  thing  else.  Thus  100  Ibs.  of  solid  cow  dung  con- 
tains 86  Ibs.  of  water.  100  Ibs.  of  cow's  urine  contains  88  Ibs. 
of  water.  100  Ibs.  of  horse  dung  contains  75.4  Ibs.  of  water. 
Urine  of  horses  contains  79  Ibs.  of  water.  Pig  dung,  100  Ibs., 
contains  81.4  Ibs.  of  water.  Sheep  dung,  63  Ibs.  of  water  in  100 
Ibs.  They  compute  125  Ibs.  of  solid  cow  dung  to  be  equal  to 
a  100  Ibs.  of  farm  yard  manure,  and  equal  to  73  Ibs.  of  horse 
dung.  15  Ibs.  of  horse  urine  is  equal  to  125  Ibs.  of  cow  dung,  or 
91  Ibs.  of  cow  urine.  From  these  figures,  the  young  farmer  will 
discover  how  important  it  is  to  save  the  liquid  manure  of  the 
stables.  68  Ibs.  of  dung  water,  as  it  flows  from  the  manure  yard, 
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is  equal  to  100  Ibs.  of  farm  yard  manure  in  its  wet  state.     1G7 
Ibs.  of  wet  wheat  straw,  or  G50  Ibs.  of  dry  wheat  straw,  is  cqaal 
to  100  Ibs.  of  farm  yard  manure.     83  Ibs.  of  wet  buckwheat 
straw,  or  361  Ibs.  of  dry,  is  equal  to  100  Ibs,  of  dry  farm  yur,l 
manure.     Wheat  chaff  is  much  more  valuable  for  manure  than 
wheat  straw.     t4  Ibs.  of  oak  saw  dust,  dried  in  the  air,  is  equal 
to  235  Ibs.  of  wet  wheat  straw.     Some  kinds  of  saw  dust  is  more 
valuable  than  oak  saw  dust.     68  Ibs.  of  cider-apple  refuse,  dried 
in  air,  is  equal  to  109  Ibs.  of  wet  farm  yard  manure  [this  is  doubt- 
ful.]    Such   manure  is  excellent  when  mingled  with  the  soil 
around  fruit  trees.     13J  Ibs.  of  liquid  blood  is  equivalent  to  G50 
Ibs.  of  dry  wheat  straw.     6|  Ibs.  of  good  bones,  not  heated,  aro 
equivalent  to  109  Ibs.  of  wet  farm  yard  manure.    If  these  figures 
approximate  only  to  one  half  of  this  computed  value,  all  such 
substances  are  worth  saving  for  manure. 

HOW  TO  PITCH  MANURE  EASILY. 

GG5.  As  pitching  manure  is  laborious  work,  it  is  important 
to  render  the  labor  as  easy  as  possible  by  the  exercise  of  skill  i.i 
handling  the  fork  or  shovel.  The  accompanying  illustration  of 

a  laborer  pitching  ma- 
nure with  a  long-handle ,1 
fork,  will  illustrate  thcj 
manner  of  performing 
easily  with  skill  what  is 
usually  done  by  main 
strength.  To  pitch  easi- 
ly, thrust  the  fork  into 
the  manure,  and  make  a 
fulcrum  of  one  knee  for 
the  handle  to  rest  on. 
Then  a  thrust  downward 
with  the  right  arm  will 
detach  the  forkful  from 

PXTCHIKU  MAKUBE.  ^    ^^  Qf  manurc>  ^ 

elevate  it  from  one  to  two  feet  high,  by  the  expenditure  of  litllo 


THE  YOUNG  FARMER'S  MANUAL.  327 

muscular  force.  By  using  a  fork  like  a  lever,  as  here  represented, 
a  man  can  pitch  larger  forkfuls,  and  more  of  them,  with  far  less 
fatigue  than  he  can  without  resting  the  handle  across  his  knee. 
When  manure  is  pitched  with  a  short-handled  fork,  the  force  re- 
quired to  separate  the  forkfuls  from  the  mass,  as  well  as  for  lifting 
it  on  the  cart,  must  be  applied  by  the  muscles  alone.  This  often 
renders  it  fatiguing  and  back-aching  labor.  Moreover,  when  a  man 
pitches  with  a  short-handled  fork,  he  applies  his  fores  at  a  very 
great  disadvantage,  as  he  is  required  not  only  to  lift  the  entire 
forkful  with  one  hand,  but  to  thrust  downward  with  the  other 
one  sufficiently  hard  to  balance  the  force  expended  in  detaching 
and  elevating  the  forkful  of  manure.  Consequently  the  arm 
nearest  the  manure  must  expend  muscular  force  sufficient  to  raise 
the  weight,  say,  of  two  forkfuls.  This  principle  is  quite  as  applic- 
able in  using  the  shovel  as  the  fork.  By  resting  the  long  handle 
across  one  knee  when  shoveling,  keeping  the  arms  stiff,  the  body 
erect  and  straight,  a  slight  thrust  of  the  body  and  knee  will 
force  the  shovel  into  the  earth  with  the  expenditure  of  little 
force.  These  suggestion?,  and  the  illustration,  will  enable  any 
one  to  expend  his  muscular  force  to  the  best  possible  advantage 
in  using  both  manure-forks  and  shovels.  (Sec  How  to  Handle 
Shovels,  Vol.  I.,  p.  244.) 

FORKING  BARN-YARD  MANURE  OVER. 

66  C.  This  is  essential  to  rotting  well.  When  corn-stalks, 
straw  and  ordure  of  animals  are  all  trod  down  firmly  during  the 
winter  and  spring,  the  air  is  effectually  excluded  ;  and  the  mate- 
rial will  not  rot  until  it  has  been  forked  over,  were  it  to  remain 
there  for  a  year  or  more.  If  it  is  loosened  up,  so  that  the  air 
can  circulate  among  it,  the  entire  mass  will  decay  in  a  few  weeks, 
so  that  it  will  be  easy  to  pitch  and  spread  it. 

667.  Now,  the  most  expeditious  way  of  pitching  manure  up 
clean  from  the  bottom  is,  to  do  the  greater  proportion  of  it  with 
a  strong  horse-fork.  Set  up  three  long  poles,  as  for  pitching 
hay  on  a  round  stack,  and  make  a  hole  dowa  to  the  bottom  of 
the  manure  first ;  then  thrust  the  tines  of  the  horse-fork  under 
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the  manure,  and  turn  it  up  in  large  rolls,  and  tear  it  to  pieces 
with  hand  forks.  Horse  forks  are  of  great  service  where  the 
manure  is  very  long.  After  it  has  rotted,  a  man,  or  two  men 
can  pitch  much  faster  by  hand.  If  barn-yard  manure  remains  in 
the  yard  all  summer,  it  should  always  be  forked  over  to  facilitate 
the  decay  of  corn-stalks  and  coarse  straw.  But  it  should  be 
protected.  Some  farmers  pitch  long  manure  on  the  wagon  with 
horse-forks  ;  but  I  never  could  perceive  that  the  practice  would 
pay ;  because-  a  horse-fork  will  not  hold  as  much  as  a  horse  is 
capable  of  elevating.  It  is  easy  for  any  one  to  try  the  experi- 
ment, which  will  soon  satisfy  all  anticipations  or  doubts  on  this 
sabj  cct. 

DISTHtBUTIXG  MANURE  IK  THE  FIELD. 

668.  Some  farmers  dump  a  whole  load  in  a  place,  with  the 
heaps  two  or  more  rods  apart.  S  uch  a  distribution  of  manure 
makes  double  work  in  spreading  it,  when  it  is  spread  as  it  should 
be.  (See  Spreading,  par.  669.)  My  practice  always  was  to  make 
calculations  first,  how  large  a  surface  my  manure  will  cover  of 
a  given  depth.  After  one  row  of  heaps  is  distributed  about 
eight  feet  from  one  side  of  a  field,  drop  the  rows  just  five  paces 
apart,  and  the  heaps  but  a  few  feet  apart  in  tho  rows.  It  is  far 
better  to  make  many  small  heaps  than  a  few  large  ones  ;  be- 
cause the  manure  will  be  more  evenly  distributed,  and  will  re- 
quire much  less  time  to  spread  it.  The  rows  of  heaps  should 
never  be  placed  more  than  one  rod  apart.  There  are  just  1 60 
square  rods  in  one  acre.  Therefore  it  is  easy  to  calculate  how 
many  loads  to  apply  to  every  acre.  When  coarse  manure  is  hauled 
to  a  field  in  autumn,  or  during  the  winter,  and  is  not  to  be  plowed 
in  until  the  next  spring,  the  heaps  should  b3  made  of  a  conical 
or  pyramidal  shape,  so  that  less  surface  will  be  exposed  to  the 
rain  and  snow.  The  practice  of  hauling  manure  on  a  field,  and 
allowing  it  to  remain  in  broad  heaps,  bleaching  for  six  months, 
as  thousands  of  farmers  do,  who  would  lose  their  equanimity  if 
told  that  such  a  practice  is  not  in  keeping  with  successful  and 
thrifty  farmers,  deserves  the  severest  denunciation. 
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SPREADING  MANURE. 

"  He  lightly  shakes  it,  with  an  agile  hand, 
From  tho  full  fork,  the  saturated  straw."  COWPEB. 

669.  Most  laborers  make  very  slow  progress  at  spreading 
manure;  and  handle  their  forks  most  stupidly  awkward.     A  fork 
with  a  short  handle  like  a  spade  is  better  for  spreading  manure 
than  one  with  a  long  handle.     As  a  forkful  is  thrown,  the  fork 
should  be  skilfully  shook,  in  order  to  separate  the  manure  as  fine 
as  possible  as  it  leaves  the  fork.     When  a  laborer  pitches  the 
manure  from  the  heaps,  and  then  goes  and  knocks  the  forkfuls  to 
pieces,  more  time  will  be  consumed  in  spreading  it    than  most 
fanners  are  willing  to  devote  to  so  small  a  job.    Whether  manure 
is  applied  very  bountifully  or  rather  sparingly,  the  young  farmer 
should  see  that  it  is  spread  very  evenly  over  the  whole  ground, 
and  not  left  in  large  bunches,  nor  twice  as  thick  as  it  should  be, 
where  the  heaps  were  made.     If  the  manure  is  fine,  the  proprie- 
tor should  see  that  a  laborer  uses  a  shovel  to  remove  ftie  fine 
manure  at  the  bottom  of  the  heaps.    Disinterested  laborers  will 
often  leave  so  much  manure  where  the  heaps  were  made,  that  the 
crops  will  grow  so  large  at  these  spots  as  to  fall  down  and  not 
mature  well,  because  there  was  too  much  manure  ;  while  not  ten 
fret  distant  the  soil  was  so  poor  that  the  crops  are  barely  worth 
harvesting.     See  that  every  square  foot  of  ground  has  a  uniform 
sprinkling.     If  the  manure  has  lain  in  heaps  for  a  long  time,  re- 
move the  entire  heaps,  as  enough  will  have  been  carried  down 
by  the  rain  to  fertilize  the  soil  where  the  heaps  have  lain.     When 
manure  is  to  be  plowed  in,  spread  it  no  faster  than  the  ground  is 
plowed,  as  much  of  it  will  waste  by  evaporation. 

670.  A  good  farmer  penned  the  following  thoughts  for  the 
Country  Gentleman :  "  The  man  that  spreads  it  must  have  brains, 
as  there  will  be  some  portions  of  the  field  that  need  more  than 
others  to  make  the  meadow  even.    He  should  stand  on  the  load 
while  spreading,  as  he  can  see  much  better  from  that  position 
where  and  how  to  spread  the  manure  ;  and  besides  he  can  spread 
it  faster  in  this  way  than  when  it  is  unloaded  in  piles  about  tho 
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Qcld.  I  never  permit  a  man  to  unload  in  piles  for  the  purpose 
of  making  haste  for  dinner,  raia  or  night.  He  may  unhitch  from 
his  wagon  to  make  haste  for  any  thing,  but  manure  is  too  precious 
for  top-dressing  to  be  piled  up  in  the  field.  No  man  can  apply 
it  to  grass  as  it  should  be,  after  it  is  unloaded  in  piles,  for  the  rea- 
son that  all  that  is  left  in  the  pile  must  be  spread  ;  and  if  not 
sufficient,  must  answer  ;  and  still  worse,  the  fine  which  would  be 
left  in  the  bottom  of  the  wagon  is  pulled  off  into  the  pile,  instead 
of  being  taken  as  it  should  be  to  sorce  portion  of  the  field  where 
strawberries,  moss,  or  some  other  pernicious  things  are  trying  to 
run  the  grass  out;  which  latter  course  is  as  much  preferable  to 
harrowing  and  scarifying  the  meadow  as  it  would  be  to  feed  the 
proper  food  to  stunted,  scurvy  cattle  whose  hides  have  grown 
fast  to  their  bones  from  starvation,  instead  of  scarifying  their 
hides  to  give  them  a  start.  I  never  saw  a  skillful  top-dresser 
whose  meadows  '  run  out ;'  and  I  never  saw  a  man,  or  one  that 
had  ever  seen  one  of  that  class  of  farmers,  whose  sheep  had  ;  run 
out'  or  deteriorated  in  his  hands. 

After  the  manure  has  been  spread  from  the  wagon,  it  should 
be  spread  over  again  after  a  rain.  Eight  tons  to  the  acre  are  not 
sufficient  to  cover  the  whole  surface ;  but  the  manure  can  be  spread 
much  more  nicely  when  wet  than  when  dry.  There  are  two  ob- 
jections, however,  to  drawing  when  wet.  One  is,  the  manure  is 
then  much  heavier  to  handle  ;  and  the  other,  which  is  by  fur  the 
greatest,  is,  that  it  cuts  up  and  injures  some  soils  almost  as  much 
as  the  manure  does  good.  The  second  spreading  should  be  ruado 
to  touch  every  place  which  was  not  reached  the  first  time,  even  if 
some  places  have  to  be  slightly  uncovered  to  do  it,  ag  the  rain  will 
have  washed  out  enough  to  give  all  the  plants  a  taste,  where  it 
lay  in  the  first  place.  It  is  better  to  spread  small  quantities  of 
manure  often  over  the  surface  of  the  whole  farm  than  to  put  ; 
large  quantities  on  some  places,  letting  other  portions  go  without 
any,  except  for  a  few  crops,  which  require  quick  rich  soils  before 
the  farmer  has  time  to  enrich  his  soil  sufficiently  by  the  slower 
process.  This  J  know  is  against  the  teachings  of  Liebig  and  Way, 
as  well  as  most  of  the  agricultural  writers  of  ancient  and  modern 


THE  YOUNG  FARMER'S  MANUAL.  331 

times.    But  I  have  the  practical  experience  of  our  own  country 
to  sustain  me,  which  after  all  is  the  surest  teacher." 

EXPERIMENT  WITH  PROTECTED  AND  UNPROTECTED  MANTRE. 

671.  Lord  KINNAIRD  instituted  the  following  experiments  to 
show  the  difference  in  value  of  protected  and  unprotected 
manure  ;  and  the  difference  in  the  result  would  have  erected  suit- 
able sheds  for  protecting  much  more  manure  than  was  used  in  the 
experiment.  A  field  of  20  aci'es,  of  very  equal  quality,  being  a 
rich  loam,  naturally  dry  and  in  good  heart,  was  selected  for  the 
experiment,  and  divided  into  two  equal  portions.  The  manure 
was  applied  at  the  rate  of  20  cart-loads  per  acre.  The  whole 
field  was  planted  with  potatoes  ;  the  seed  all  of  one  kind.  All 
showed  no  difference  in  growth  till  the  first  week  of  July, 
when  a  decided  superiority  began  to  manifest  itself  in  the  half  of 
the  field  manured  out  of  the  covered  yards.  The  vines  on  the 
portions  of  the  field  manured  from  the  exposed  yards  began  to 
decay  by  the  latter  end  of  July,  while  the  ofher  portion  of  the 
field  still  retained  its  strong  dark  green.  The  crops  were  taken 
up  ou  the  1st  to  4th  of  October,  and  after  careful  measurement 
and  weighing  of  two  separate  portions  in  each  division  the  result 
was  as  follows  : — 

With  Uncovered  Manure. 

ton?,    cwts,    Ibs. 

1st  measurement — 1  acre  produced      7        6      8  of  potatoes. 

2d         plot  Ido         do  7      18      99  do 

With  Covered  Manure. 

tons    em's.  Ibs. 

1st  measurement — L  acre  produced     11      17    56  of  potatoes. 
2d         plot  1  do  do         11      12    26  do 

As  soon  as  possible  after  the  potatoes  were  harvested,  the  field 
was  cleaned,  plowed,  and  wheat  drilled  in,  at  the  rate  of  3  bush- 
els per  acre.  As  soon  as  the  weather  was  suitable  in  the  spring, 
the  whole  field  got  a  dressing  of  3  cwt.  of  Peruvian  guano  to  the 
acre.  During  the  winter  very  little  difference  was  apparent  ;  but 
shortly  after  the  application  of  the  guano,  the  wheat  on  that 
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portion  manured  by  the  covered  dung  took  a  decided  lead,  which 
it  retained  all  summer.  The  whole  field  was  cut  on  the  26th  of 
August,  1852  ;  the  portion  manured  by  the  uncovered  dung  being 
at  least  four  days  earlier  than  the  other.  As  before,  the  two 
separate  port.ious  in  each  half  of  the  field  were  measured,  cut  and 
stocked  separately.  On  the  4th  of  Septemb  r,  each  portion  was 
thrashed,  the  grain  carefully  measured,  and  the  straw  weighed. 
On  account  of  a  wet  season,  the  grain  was  of  lighter  weight  than 
usual.  The  result  of  the  experiment  was  as  follows  : — 

With  Uncovered  Manure. 

Produce  in  Grain.  Weight  per  Bush.  Produce  in  Straw. 

acre.    bush.    Ibs.  Iba.  stone?.      Iba. 

1st      41      19  61}  152  of   22 

2d       42      38  do  160        do 

With  Covered  Manure, 

1st      55       5  61  220  of  22 

2J      53      47  61  210       do 

These  and  similar  experiments  have  satisfied  Lord  KINXAIRD  of 
the  .advantages  to  be  derived  from  having  farm-yard  manures  put 
under  cover.  They  seem  so  conclusive  and  instructive  on  this 
point  as  to  deserve  to  be  brought  before  the  farming  classes  of 
this  country.  It  will  require  but  a  few  minutes  to  determine  the 
probable  profits  of  protecting  any  certain  amount  of  yar^-marmre. 
It  appears  from  the  above  results  that  Lord  KINNAIRD  got  about 
125  bushels  of  wheat  more,  from  the  10  acres  manured  with 
covered  dung,  than  from  the  10  acres  which  had  been  manured 
with  the  uncovered. 

MANURING  DISTANT  FIELDS  WITH  BARN-YARD  MANURE. 

C72.  Fields  that  arc  at  a  considerable  distance  from  the  barn 
arc  liable  to  be  cultivated  without  receiving  as  much  manure  as 
those  near  the  barn  ;  because  it  is  attended  with  so  much  ex- 
pense to  haul  coarse  manure  a  great  distance,  when  the  ground 
13  soft.  And  sometimes  it  seems  utterly  impracticable  to  haul  out 
any  manuro  for  a  spring  crop,  on  account  of  wet  weather  and 
wet  ground.  It  injures  most  soils  to  drive  over  them  very  much 
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with  teams  and  loaded  vehicles  when  they  are  so  saturated  with 
water  that  the  animals  sink  several  inches  deep  ;  and  clayey  soils 
do  not  recover  from  such  tramping  and  poaching  in  one  season, 
unless  they  have  been  plowed  in  the  fall  and  exposed  to  the  raius 
and  frosts  of  winter.  Therefore  a  farmer  must  calculate  to  haul 
coarse  manure  to  distant  fields  when  the  ground  is  hard,  or  in 
the  winter  on  a  sleigh,  and  put  it  in  conical  heaps  ;  or  to  spread 
it  as  he  draws  it  out ;  or  to  use  guano,  or  some  other  manure, 
less  bulky  ;  or  to  plow  under  clover  or  Indian  corn.  If  distant 
fields  have  an  abundance  of  vegetable  matter  in  the  soil,  it  will  be 
more  advisable  to  apply  guano,  poudrette,  dried  blood,  bone 
dust,  &c.,  or  some  of  each  kind  if  they  are  not  too  expensive. 
When  the  soil  is  rather  destitute  of  vegetable  matter,  however, 
before  a  farmer  expends  his  cash  for  manure  of  any  kind,  unless 
it  can  be  obtained  at  a  very  reasonable  price,  he  should  plow  un- 
der clover  or  Indian  corn.  Some  farmers  contend  that  clover 
plowed  under  is  the  cheapest  manure  that  can  be  made.  It  is  a 
great  fertilizer  ;  but  I  believe  that  a  soil  can  be  renovated  sooner, 
and  at  a  less  expense,  with  Indian  corn  than  ^  ith  clover  ;  be- 
cause a  much  larger  quantity  is  turned  under  yearly  of  corn 
than  of  clover.  By  being  expeditious  in  business  when  a  crop 
of  wheat,  oats,  or  barley  is  taken  off  early  in  July,  as  they  are 
many  times,  if  the  soil  is  plowed  immediately  and  Indian  corn 
sowed,  it  will  grow  large  enough  in  ordinary  seasons,  before  the 
autumnal  frosts,  to  plow  under.  But  when  clover  is  raised,  no 
other  crop  can  be  grown  the  same  season. 

GUANO— WHAT  IT  IS. 

673.  Guano  has  always  been  called  the  excrement! tious  mat- 
ter of  birds  living  in  the  islands  of  the  sea  and  subsisting  on 
fish.  As  there  is  seldom  any  rain  on  those  islands  to  wash  away 
the  fecal  matter,  it  has  been  accumulating  for  ages  after  ages,  un- 
til it  is  of  unknown  depth  in  some  places.  The  moisture  in  that 
just  dropped  SOKHI  disappears  ;  and  the  whole  shortly  becomes  a 
dry  mass,  not  unlike  dry  hen  manure.  Vessels  go  to  these  islands 
on  purpose  for  a  load  of  guano.  It  is  shoveled  into  wheel- 
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barrows  and  wheeled  on  board  of  ships  ;  and  thus  becomes  a  very 
valuable  commercial  manure,  when  it  is  not  adulterated  by  dealers. 

674.  The  following  brief  account  will  be  read  with  interest: 
"It  is  now  22  or  23  years  since  the  first  crop  of  guano  was  im- 
ported from  the  Ch'mcha  Islands,  on  the  coast  of  Peru.     These 
islands  comprise  three  rocks,  the  joint  area  of  which  is  under  3,000 
statute  acres  ;  and  the  quantity  of  guano  still  upon  the  rocks  is 
commonly  estimated  at  15  millions  of  tons,  valued  at  more  than 
100  millions  of  money.     The  account  of  these  islands  is  totally 
different  from  any  I  have  ever  yet  seen  published  ;  for  instead  of 
the  guano  being  exhausted  in  eight  or  ten  years,  which  most 
writers  assert, the  supply,  comparatively  speaking,  is  inexhaustible ; 
the  beds  of  guano  being  in  many  places  more  than  100  feet  thick, 
and  two  of  the  three  principal  islands  being  yet  untouched.    On 
climbing  the  cliff's  an  innumerable  quantity  of  skeletons  of  large 
marine  animals  were  presented  to  view,  such  as  those  of  the  seal 
and  walrus,  or  sea-horse,  striking  up  out  of  the  surface  in  such 
quantities  that  the  place  appeared  to  be  completely  white  all  over. 
Passing  along  over  the  island  we  could  scarcely  take  a  step  with- 
out our  feet  breaking  throujh  into  a  hole  in  which  the  guano  bird 
makes  its  nest.     These  holes  extend  5  or  6  yards  into  the  bed  of 
the  guano  ;  and  the  birds  are  continually  occupied  in  fetching 
fish  from  the  sea  to  feed  their  young  ones.     The  number  is  so  im- 
mense that  the  air  seems  completely  alive  with  them.     By  this 
account  it  seems  that  guano  is  not  all  excrementitious  matter,  as 
we  have  hitherto  been  led  to  suppose  ;  but  consists  of  a  consider- 
able amount  of  decomposed  animal  matter  in  addition  to  the  ex- 
crement of  birds.     It  is  evident  from  this  sketch,  that  the  supply 
of  guano  will  be,  at  present,  by  no  means  limited." 

MANNER  OF  APPLYING  GUANO. 

675.  Guano  is  a  fertilizer  of  great  strength  ;  and  if  allowed 
to  come  in  close  contact  with  the  tender  roots  and  germs  of  young 
plants,  they  cannot  grow  much  better  than  they  would  in  embers. 
The  true  way  to  apply  it  is,  to  sprinkle  a  handful  over  an  area  of 
at  least  eighteen  inches  in  diameter,  where  the  hills  are  to  stand; 
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and  after  spreading  on  a  thin  stratum  of  dirt  over  the  guano,  drop) 
the  seed  and  cover  it  with  mellow  soil.'  By  spreading  the  guano 
over  such  a  large  area,  it  will  not  injure  the  roots  of  young 
plants  ;  and  they  will  absorb  the  fertilizing  matter  that  is  dis- 
solved by  the  rain  more  readily.  When  guano  is  correctly  ap- 
plied, there  is  no  more  danger  in  using  it  than  there  is  in  apply- 
ing gypsum  or  lime.  It  is  decidedly  wrong  to  simply  throw  it 
down  in  a  heap,  thinking  that  it  will  promote  the  growth 
of  a  hill  of  corn  when  it  is  confined  to  such  a  limited  area  of 
ground.  The  roots  of  Indian  corn  often  spread  two  feet  on  each 
side  of  the  hill.  Now,  if  a  handful  of  fertilizer  be  spread  on  an 
area  of  six  inches  in  diameter,  are  we  to  suppose  that  the  limited 
amount  of  roots  in  that  space  will  take  up  a  large  proportion  of 
the  available  nourishment  ?  Nothing  is  more  palpably  absurd. 

676.  The  improper  manner  in  which  guano  has  frequently 
been  applied  to  Indian  corn  and  some  other  crops,  has  brought  it 
into  great  disrepute  as  a  fertilizer.  Indeed,  such  have  been  its 
injurious  effects  on  Indian  corn,  that  it  is  no  uncommon  thing  to 
hear  it  denounced  as  a  very  dangerous  manure.  And  I  must 
confess,  considering  the  manner  in  which  it  has  been  applied,  it  is 
not  at  all  strange  that  it  should  have  worked  such  injury.  But 
let  it  be  applied  as  directed,  and  its  good  effects  will  be  really 
surprising,  if  the  guano  has  not  been  adulterated.  If  more  than 
a  small  handful  be  applied  to  a  hill,  cover  the  seed  about  half 
deep  enough  ;  then  sprinkle  the  guano  over  an  area  as  large  as 
above  directed,  with  the  seed  near  the  centre,  and  cover  it  light- 
ly. As  much  of  the  fertilizing  matter  in  the  guano  is  some- 
what volatile,  it  should  be  covered  with  a  thin  stratum  of  earth 
as  soon  as  applied  to  the  hills.  A  thin  stratum  will  absorb  all  the 
volatile  matter,  as  well  as  if  it  were  an  inch  or  more  deep,  and 
the  rain  will  carry  it  down  to  the  roots.  It  is  important  to  apply 
it  so  thin  that  the  roots  may  spread  laterally  in  every  direction  in 
the  soil,  and  not  be  enveloped  in  guano  so  thickly  that  they 
cannot  enter  mellow  earth  without  passing  through  the  stim- 
ulating fertilizer. 
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APPLYING  GUANO  IN  A  LIQUID  STATE. 

677.  The  best  and  safest  way  of  applying  guano,   or  any 
other  manure,  in  which  there  is  such  a  great  abundance  of  soluble 
fertilizing  matter,  is  to  put  a  few  pounds  in  a  large  tub  or  bar- 
rel filled  with  water,  where  it  can  bo  allowed  to  soak  for  several 
days.     During  the  time  it  should  be  stirred  up  occasionally.  This 
liquid  can  be  applied  with  a  cup  or  dipper,  sprinkling  about  one 
pint  to  a  hill.     Or  it  may  be  sprinkled  around  hills  of  corn,  or 
anything  else,  with  a  water  pot.     It  must  not  be  applied  to  the 
leaves. 

678.  The  great,  practical  question  which  every  farmer  desires 
to  have  answered   is,  will  it  pay  to  purchase  guano,  at  sixty 
dollars  per  ton — the  present  price  ?  It  certainly  will  not,  if  guano 
is  adulterated  as  some  other  commercial  manures  are.  (Read  par. 
621.)    As  pure  guano  contains  such  a  large  quantity  of  plant- 
forming  and  grain-producing  material,  a  few  hundred  pounds  will 
manure  a  large  breadth  of  ground.     Pour  or  five  hundred  pounds 
of  unadulterated  guano  per  acre  will  produce  as  good  crops  as 
twenty-five  loads  of  ordinary  barn-yard  manure.     When  it  has 
been  greatly  adulterated,  four  or  five  tons  are  needed.   Every  far- 
mer can  compute  tha  cost  of  purchasing  and  applying  five  hundred 
pounds  of  guano  to  an  acre  of  Indian  corn,  potatoes,  or  wheat. 
Good  guano  is  an  excellent  manure  for  wheat,  as  it.  contains  a 
large  proportion  of  nitrogenous  matter.     It  may  be  sowed  broad- 
cast with  a  machine  or  by  hand,  and  harrowed  in  with  the  grain 
after  the  ground  has  been  harrowed  once  to  render  it  smooth. 
When  the  price  of  guano  is  not  more  than  thirty  dollars  per  ton, 
if  a  farmer  has  only  a  limited  supply  of  barn-yard  manure,  it  would, 
no  doubt,  pay  to  apply  four  or  five  hundred  pounds  to  an  acre, 
especially  to  fields  at  a  long  distance  from  the  manure  yard.     It 
is  difficult  to  determine  when  guano  is  adulterated.  Bat  growing 
crops  cannot  be  deceived.     If  there  are  lumps,  the  whole  should 
be  reduced  to  a  fine  powder  before  it  is  sowed. 

HEN  MANURE  AND  ITS  MANAGEMENT. 

679.  The  value  of  hen,  goose,  duck  and    turkey  droppings  is 
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usually  overlooked  by  most  farmers.  A  very  few  understand  that 
such  fecal  matter  is  often  equal  to  the  best  Peruvian  gun  no. 
Such  men  save  and  apply  it  to  their  soil.  Others  allow  their 
fowls  to  roost  on  trees,  fences,  or  any  other  places,  where  their 
droppings  are  wasted.  Every  farmer  who  keeps  fowls  should 
provide  good  places  for  them  to  roost.  Then  remove  all  coarse 
rubbish,  and  keep  the  floor  beneath  the  roosts  well  littered  with 
fine  muck.  This  will  mingle  with  half-fluid  droppings,  and  render 
the  mass  less  offensive  to  handle.  Fine  sawdust  will  increase  its 
bulk  and  absorb  ammonia.  The  very  fact  that  hen  manure  when 
first  dropped  is  so  offensive  shows  that  it  is  very  valuable  as  a 
fertilizer. 

630.  In  order  to  prepare  it  for  use,  spread  it  on  a  thin  layer 
of  muck  on  a  barn  floor  ;  and  then,  with  flails,  or  by  running  it 
through  a  threshing  machine,  reduce  it  to  a  fine  condition.  It 
may  now  be  sowed  broad-cast,  or  applied  by  hand  to  crops  in  drills 
or  hills.  I  have  known  good  farmers  to  practice  this  method,  and 
have  done  it  myself,  with  good  results.  The  manure  was  applied 
to  Indian  corn  at  the  time  of  planting.  A  good  farmer  writes  : 
"  I  have  a  field  of  corn  which  grew  very  slowly,  and  the  prospect 
for  a  crop  was  very  discouraging.  A  neighbor  offered  me  the 
droppings  of  his  hen  roost.  His  offer  was  gladly  accepted  ;  and 
two  large  wagon  loads  of  manure  was  the  result.  This  was 
liberally  applied — a  handful  to  a  hill — as  far  as  it  would  go.  Two 
weeks  after  this  application  there  was  a  great  difference  between 
the  manured  and  unmanured  portion  ;  the  manured  part  was  much 
larger  than  the  yellow,  sick-looking,  unmanured  portion.  At 
length  many  good  farmers  expressed  great  wonder  at  the  vast 
difference  between  the  two  portions.  The  part  manured  yielded 
three  times  as  much  as  the  unmanured  per  acre,  and  of  much 
superior  quality." 

MANURIAL    VALUE   OP    DEAD  ANIMALS. 

681.  Domestic  animals  will  sicken  and  die  sometimes  even 
when  they  have  the  best  of  care.     We  always  expect  to  make 
beef  of  old  oxen  and  cows.    Therefore  we  do  not  calculate  on  any 
15 
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manure  from  their  flesh.  But,  old  horses  must  die.  Young  ones 
are  not  exempt  from  death.  Mares,  valuable  cows,  sows  and  ewea 
often  die  when  in  good  condition.  Their  flesh  is  a  nuisance  if  left 
unburied  Some  contend  that  a  horse  or  cow  is  worth  twenty 
dollars  for  manure.  This  is  exceedingly  doubtful.  Still,  such 
animals  are  worth  saving,  by  working  their  flesh  into  compost;al- 
lowing  the  horse  to  weigh  1,000  pounds,  and  the  muck  and  labor  to 
be  worth  ten  dollars,  this  would  make  the  carcass  vvorth  ten 
dollars,  at  one  cent  a  pound.  It  might  not  be  advisable  for  a  far- 
mer to  buy  carcasses  at  this  rate,  while  it  would  pay  largely  to 
save  everything  of  the  kind  upon  his  farm  or  within  his  reach.  It 
is  not  necessary  to  attain  results  entirely  accurate  to  show  the 
economy  of  saving  all  these  wastes.  The  mack  heap  and  com- 
posted, dead  animals  are  a  source  of  profit,  and  pay  largely  for  the 
labor.  We  want  the  crows  to  prey  on  grubs  and  insects,  and  not 
on  dead  animals.  We  can  put  these  to  a  better  use.  Every 
pound  of  flesh,  rightly  used,  gives  a  pack  of  potatoes.  Let  them 
be  saved.  Place  three  or  four  loads  of  sods  or  muck  in  a  con- 
venient out-of-the-way  place,  yet  within  sight,  so  that  dogs  can 
be  watched  ;  and  if  they  manifest  too  great  a  regard  for  the  old 
horse,  a  well-directed  bullet  may  introduce  them  to  a  still  closer 
companionship.  Then  the  horse  is  taken  upon  the  heap,  killed, 
and  the  skin  removed,  which  more  than  pays  for  the  job.  With- 
out further  ceremony,  five  or  six  cart-loads  of  muck  and  soil  are 
thrown  over  the  carcass,  and  it  is  left  six  months  or  a  year,  accord- 
ing to  the  season,  a  certain  amount  of  warm  weather  being  neces- 
sary, and  it  not  being  agreeable  to  overhaul  the  heap  in  the  heat 
of  summer.  Then  fork  it  over,  throwing  out  the  bones,  which 
will  then  be  well  freed  from  flesh  ;  sprinkb  over  the  heap  a  peck 
or  two  of  plaster,  and  add  perhaps  a  little  fresh  muck  or  soil  upon 
the  surface.  Let  it  lie  a  month  ;  then  fcrk  it  over  again,  and  it 
is  fit  for  use,  an  excellent  manure — worth  more  than  an  equal 
bulk  of  good  barn-yard  manure.  .  Spread  it  very  thin,  and  har- 
row it  in.  Or  it  may  be  applied  to  corn  or  potatoes  in  the  hill. 
682.  I  am  acquainted  with  a  good  farmer  who  pays  ten 
dollars  each  for  all  the  old  horses  he  can  purchase  ;  and  composts 
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them  ;  and  applies  the  material  as  a  top-dressing  for  wheat.  All 
the  hard  bones  are  crushed  in  a  bone  mill.  By  this  excellent 
system  of  management  of  returning  to  the  soil  all  the  flesh-form- 
ing and  bone-producing  material  that  had  beeii  picked  up  by 
grazing  animals,  his  soil  is  kept  improving  ;  and  he  makes  every 
branch  of  fanning  pay  well. 

PLOWING  IN  GREEN  CROPS   FOR  MANURE. 

683.  One  of  the  most  economical  ways  of  improving  the  fer- 
tility of  an  impoverished  soil,  or  of  renovating  a  barren  one,  is  by 
plowing  under  some  kind  of  green  crop.  Farmers  have  relied 
chiefly  ou  red  clover  for  this  purpose,  and  there  are  thousands  of 
acres  of  soil  naturally  unproductive  that  have  been  brought  to 
an  excellent  state  of  fertility  by  applying  gypsum  to  the  clover 
crop  and  turning  it  under  as  greea  manure.  Indian  corn,  buck- 
wheat, and  some  other  plants  are  employed  for  the  same  purpose, 
as  are  also  marrowfat  peas,  sown  thick  in  drills,  between  rows  of 
early  sweet  corn,  as  soon  as  the  corn  is  cultivated  and  hoed  the 
last  time.  Then,  as  soon  as  the  ears  are  gathered,  every  thing  is. 
turned  under  by  plowing  crosswise  of  the  rows.  In  those  districts 
where  broom  corn  is  raised,  the  portion  that  remains  after  the 
brush  has  been  gathered,  is  usually  plowed  i:i  to  enrich  the  soil. 
The  same  thing  is  practiced,  in  some  instances,  by  farmers  on  our 
Western  prairies.  Sometimes  tall  weeds  take  almost  entire  pos- 
session of  a  field,  which,  when  they  arc  plowed  in,  furnish  much 
vegetable  matter  for  improving  the  fertility  of  the  soil. 

G84.  The  usual  means  employed  for  turning  under  such 
materials  consist  of  a  log  chain  or  large  tarred  rope  having  one 
end  attached  to'  the  outer  end  of  the  whifflctrec  of  the  oirside 
horse,  and  the  other  end  hitched  around  the  beam  of  the  plo\v, 
near  the  standard,  as  represented  by  the  illustration  herewith 
given.  The  chain  should  always  be  long  enough  to  draw  the  tops 
of  whatever  is  being  plowed  in  along  ia  the  furrow,  just  in  tima 
to  allow  the  furrow  slice  when  turning  to  fall  cu  it.  If  the  cluin 
is  a  few  inches  too  long,  the  furrow  slice  will  fall  upon  it  and  be 
broken  and  displaced  as  the  chain  draws  out.  Take  a  "  rolling 
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hitch  "  around  the  beam  of  the  plow,  and  then  adjust  the  length 
of  the  chain  until  the  bight  of  it  will  remain  on  the  turning  fur- 
row  slice  only  two  or  three  inches  forward  of  the  point  where  it 
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comes  to  rest.  This  will  draw  the  tops  of  weeds,  grass,  Canada 
thistles,  and  cornstalks  completely  beneath  the  falling  earth  : 
whereas  without  such  a  contrivance  the  tops  would  extend  above 
ground,  and  if  not  already  matured,  would  continue  to  grow  some- 
times quite  as  well  as  if  they  had  not  been  plowed  in.  Sometimes 
weeds  ai:d  cornstalks  are  first  mowed  close  to  the  ground,  and 
hauled  into  the  furrows  as  the  plowing  is  in  progress.  But  in 
this  practice  the  green  material  is  not  distributed  as  evenly  as  it  is 
when  plowed  in  without  being  mowed. 

G85.  A  piece  of  half-inch  round  iron,  bent  in  the  form  of  a 
letter  TJ,  is  used  instead  of  a  chain  for  drawing  under  red  clover 
or  other  crops.  But  as  a  chain  is  more  flexible  than  an  iron  bow, 
it  has  been  found  more  convenient.  When  the  plow  is  drawn  by 
oxen,  the  chain  is  attached  to  a  stick  about  20  inches  long, 
bolted  to  the  upper  side  of  a  beam,  as  shown  by  the  preceding 
engraving.  If  hitched  to  the  forward  end  of  the  plow  beam,  the 
chain  will  not  always  run  far  enough  to  the  right  side  of  the  fur- 
row to  draw  in  the  tops  of  all  the  stalks.  However,  if  the  chain 
is  adjusted  correctly  as  to  length,  the  work  can  be  performed 
ouitc  satisfactorily. 
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G86.  Come  plowmen  have  considered  it  essential  to  pass  a 
heavy  roller,  and  sometimes  a  harrow,  over  corn  stalts  a>.id  weeds. 
But  we  have  always  found  it  unnecessary,  as  the  part  of  the  team 
that  travels  on  the  unplowed  ground  will  always  tread  it  clown  as 
fast  as  it  is  plowed  in  ;  and  they  will  also  bend  it  over  in  the  right 
direction.  We  have  plowed  in  green  corn  stalks,  the  average 
height  of  which  was  eight  feet  over  the  entire  field,  without  using 
a  roller  or  harrow  to  lay  it  down,  as  the.  nearside  horse  and 
whiffle  trees  broke  it  down  in  the  most  desirable  manner. 

KILMERS'  IMPROVED  ATTACHMENT. 

687.  Plowmen  exp  riencc  some  difficulty  in  keep'ng  the  bight 
of  the  chain  back  in  its  proper  place  on  the  turning  furrow  slice. 
For  this  reason  they  are  not  able  to  draw  every  thing  under 
the  slices,  as  is  desirable.  To  obviate  this  difficulty,  J.  &  A. 
KILMER,  Barnerville,  Schoharie  Co.,  N.  Y.,  have  recently  invent- 
ed and  patented  an  improvement  by  which  the  drag  chain  is  kept 
in  the  place  desired. 

688.  The  accompanying  illustration  will  furnish  a  good  idea 
of  Messrs.  KILMERS'  chain,  passing  from  the  main  chain  to  the 
plow-round  or  handle,  which  can  be  adjusted  at  pleasure.  Tlie  en- 
graving needs  no  further  explanation.  I  saw  it  tested  in  plowing  iu 
weeds, and  it  operated  in  a  most  satisfactory  manner.  It  is  strange, 
indeed,  that  such  a  simple  and  good  contrivance  should  not  have 
been  thought  of  before.  The  improvement  can  be  attached  to  any 
plow.  The  device  has  just  been  secured  by  letters  patent. 
Many  old  farmers  have  declared  that  they  have  used  this  con- 
trivance for  25  years.  Therefore  they  maintain  that  it  is 
public  property.  Unless  it  can  be  shown  that  Messrs.  Kilmer  were 
not  the  inventors,  and  that  they  had  seen  or  heard  of  it,  the  law 
would  be  on  the  side  of  the  inventors.  The  safest  way  is  not  tc 
use  it ;  or  to  pay  a  few  dimes  royalty  to  the  patentees. 
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FISH  MANURE — FISH  GUANO. 

689.  One  of  the  means  we  have  of  getting  back  from  the  sea 
the  fertility  which  flows  on  every  hill-side  and  meadow,  from  every 
country  ditcli  and  city  sewer,  is  to  use  the  fish  for  manure.     The 
time  will  never  come  when  so  little  fish  food  will  flow  into  the 
sea  from  our  rivers  and  harbors,  that  fish  will  not  multiply  pro- 
digiously along  our  coasts.     Though  it  is  true  that  in  many  parts 
of  Europe,  where  there  used  to  be  good  fishing  in  streams,  the 
sportsmen  complain  that  since  the  farmers  have  taken  to  thorough- 
draining,  an  J  scrupulously  saving  the  wastes  of  tha  farm,  tha  good 
fish  have  nearly,  if  not  quite,  all  disappeared. 

690.  First  among  the  fish  used  principally  for  manure  i:i  this 
country,  is  the  alosa  menhaden — commonly  called  Bony  fish,  Men- 
haden White  fish,  Moss  Bunker.     From  time  immemorial  they 
have  been  taken  in  very  large  quantities  along  our  coast,  carted 
directly  upon  the  fields,  spread  broadcast  and  plowed  in,  dropped 
in  or  on  the  hill  for  corn,  composted  in  various  ways,  aaJ  sub- 
sequently applied  in  quantities  of  7,000  to  15,000  to  the  acre. 
More  recently  the  price  of  oil  has  made  it  profitable  to  take  them 
for  this  product;  and  hundreds  of  factories  have  sprung  up  on  the 
shore  of  New- Jersey,  in  many  of  the  bays  and  inlets  of  the  S  ound, 
and  further  east.    The  fish  decay  very  soon  after  coming  from  (he 
water;  hence  these  fish-oil  establishments  load  the  breezj  with 
unpleasant  odors. 

691.  A  correspondent  from  Southokl,  L.  I.,  communicates  to 
the  American  Agriculturist  the  following  facts  on  the  subject  of 
this  industry.     "  Some  eight  or  ten  factories  on  the  east  end  of 
Long  Island  work  up  yearly  thirty  and  forty  millions  of  these  fish, 
which  appear  in  the  bays  of  the  Sound  generally  from  May  until 
October.     Caught  with  seines,  they  are  brought  to  the  factories, 
and  generally  thrown  in  large  wooden  tanks,  from  8,000  to  12.000, 
according  to  size  of  tanks,  heated  by  steam,  though  some  parties 
cook  in  iron  cylinders.     When  cooked,  the  water  is  drawn  off  ; 
and  the  mass  undergoes  a  powerful  hydraulic  pressure.     After 
extracting  all  the  oil  possible,  the  residue  is  partly  dried  and  run 
through  a  picker,  a  revolving  cylinder  with  iron  teeth  cutting  it 
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fine,  then  wheeled  to  a  sheltered  building  in  large  heaps.  Some 
years  ago  sulphuric  acid  was  sprinkled  over,  but  farmers  objecting 
to  it  the  practice  was  discontinued.  Farmers  speak  highly  of 
this  fish  fertilizer.  The  most  valuable  is  turned  over  three  or 
four  times  to  evaporate  the  moisture,  giving  the  buyer  the  most 
of  the  fertilizing  substance  ;  it  is  used  in  drills  for  corn,  or  sown 
broadcast  for  wheat  and  oats.  It  looks  but  reasonable  that  this  fish 
fertilizer  should  be  very  similar  to  Peruvian  guano,  the  latter 
being  the  deposit  of  seabirds  living  mostly  if  not  entirely  on  fish. 
The  manure  contains  a  great  deal  of  phosphate  of  lime  and  much 
ammonia,  either  ready  formed  or  remaining  in  the  meaty  part. 

692.  It  is  a  query  whether  fish  are  turned  to  their  greatest 
possible  account  as  manure.  It  would  seem  that  by  good  manage- 
ment they  might  be  made  to  fertilize  a  large  part  of  the  barren 
sands  which  line  the  sea-shore.  And  what  more  just  than  that 
the  sea  should  render  back  some*  of  the  fertility  which  has  been 
washed  into  it  from  the  land.  Prof.  JOHNSON-  happily  remarks, 
"  Guano  is  an  indirect  contribution  of  the  ocean  to  Agriculture. 
The  sea-fowl  manufacture  it  from  tli3  fish  with  which  the  sea  is 
everywhere  teeming."  Analysis  shows  that  fish  abound  in  nitro- 
genous and  phosphatic  elements ;  and  experience  shows  that  they 
are  very  useful  in  bringing  up  lands  otherwise  quite  unfertile. 
Indeed,  we  have  known  farmers  to  cart  them  fifteen  or  twenty 
miles  distant  from  tide  water,  and  to  find  the  labor  remunerative. 
Yet  the  slovenly  practice  of  spreading  fish  on  the  surface  of  laud, 
or  imperfectly  covering  it  for  the  benefit  of  growing  crops,  is  one 
to  be  condemned.  It  is  wasteful,  aui  exceedingly  offensive,  if 
not  unhealthy,  to  all  the  region  filled  with  the  foul  effluvia.  We 
would  advise  seaboard  farmers  to  use  all  the  fish  they  can  get,  in 
their  own  way.  They  can  profitably  be  laid  up  with  muck  in 
heaps,  to  decay.  A  barrel  offish  composted  with  muck  or  loam 
will  make  a  rich  dressing  for  any  crop.  For  Indian  corn  and 
potatoes,  plow  them  in,  or  apply  them  to  the  hill.  American 
farmers  must  economize  with  reference  to  labor  in  handling 
manure.  Fish  will  produce  just  as  good  an  effect  on  a  crop  if 
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buried  in  the  soil,  and  allowed-to  decompose  there,  as  the  same 
amount  will  produce  it  composted.  In  the  first  instance,  the  soil 
holds  all  the  fertilizing  matter;  in  the  second,  it  is  retained  in  com- 
post muck.  In  either  case,  growing  plants  will  find  it.  Still, 
where  a  farmer  has  muck,  and  his  soil  is  very  porous,  with  but 
little  clay  or  mould  in  it,  to  retain  fertilizing  matter  from  decom- 
posed fish,  it  might  be  more  economical  to  compost  them  previous 
to  applying  the  material  to  the  soil. 

KING-CRAB  OR  SPIDER. 

693.  In  some  localities  on  the  sea  coast  the  Horse-foot,  King- 
crab,  and  Sea-spider — the polyphemus  occidentalis  of  the  naturalists 
— is  common  on  all  our  Atlantic  coast  ;  but  it  seems  to  find  a 
particularly  congenial  location  in  the  lower  part  of  the  Delaware 
Bay.  It  comes  to  the  shore  to  deposit  its  eggs  in  the  sand  in  the 
early  part  of  summer  ;  the  largest  number,  it  is  said,  in  the  old 
of  the  moon  in  June,  though  they  are  abundant  for  several  weeks 
before  and  after  that  time.  They  come  in  such  numbers  that  t]ie 
beach  is  literally  covered  with  them  for  nearly  forty  miles  up  the 
bay-shore,  from  Town  Bank,  in  Cape  May  County.  They  weigh, 
on  the  average,  about  four  pounds  each  ;  and  at  a  very  moderate 
calculation,  a  million  of  them  could  be  picked  up  on  a  mile  of 
beach  in  one  season.  They  are  used  in  great  numbers  as  feed  for 
hogs  ;  and  their  eggs  are  shovelled  up  in  wagon-loads  and  car- 
ried off  to  feed  chickens.  Many  of  the  Cape  May  farmers  have 
thrown  them  up  in  piles  and  composted  them  with  earth,  as  a 
manure  for  wheat ;  and  the  effects  they  produce  are  remarkable. 
The  poorest  soils  that  can  be  found,  by  a  dressing  of  from  2,000 
to  4,000  on  an  acre,  it  is  said,  will  produce  twenty  or  twenty-five 
bushels  of  wheat ;  and  thirty  bushels  is  not  an  uncommon  crop. 
This  testimony  in  regard  to  their  fertilizing  action  is  confirmed 
by  the  experience  of  a  number  of  farmers  of  whom  I  have  inquired; 
and  yet  there  is  a  singular  prejudice  against  them.  It  is  said  that 
corn  or  clover  will  not  thrive  on  the  soil  where  they  have  been 
used  ;  and  that  they  bring  on  sorrel.  This  latter  fact  has  been 
mentioned  by  several ;  but  I  am  inclined  to  think  it  a  difficulty 
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of  but  liUle  moment.  Indeed,  I  can  perceive  no  reason  at  all  for 
such  effects  following  the  application  of  such  fertilizers.  And  I 
do  not  believe  it.  I  believe  the  more  of  such  material  one  can 
apply  to  his  soil  the  better. 

HORN  PITHS — HOW  TO  USE   THEM. 

G94.  In  many  places,  horn-piths  can  be  had  at  the  tanneries 
by  cartloads  ;  and  in  those -sections  of  the  country  where  there 
are  no  mills  for  crushing  bones,  they  are  not  considered  of  much 
value.  But,  "  pound  for  pound,"  they  are  worth  as  much  as  large 
solid  bones ;  because  the  piths,  from  their  more  open,  porous 
structure,  decompose  much  sooner  in  the  soil  than  the  more  flinty 
solid  boii3S  of  animals  ;  and  consequently  are  more  readily  avail- 
able as  a  manure.  We  know  a  farmer  who  has  used"  several 
cartloads  of  horn-piths  the  two  past  seasons  for  manuring  his 
potatoes  in  the  lull — a  pith  in  each  hill  at  the  time  of  planting — 
jnore  than  doubling  the  crop  over  those  rows  having  no  manure. 
As  the  potatoes  are  dug,  the  piths  are  thrown  into  heaps,  and 
afterwards  carted  off  and  deposited  in  a  safe  place  for  the  next 
year's  use.  They  will  last  for  this  purpose  many  years.  The 
farmer  pays  about  one  dollar  and  iifty  cents  a  cartload.  lie 
also  occasionally  obtains  from  the  same  yard  the  lime,  after 
having  being  used  for  starting  the  hair  on  the  hides  and  skins, 
as  well  also  as  some  of  the  fleshings  and  poor  quality  of  hair. 
These  are  made  into  compost  by  mixing  with  loam  or  muck  ;  and 
make  a  good  and  lasting  manure  ;  and  at  a  much  cheaper  rate 
than  he  could  procure  stable  manure.  Horn-piths  may  be  ground 
as  bones  are,  and  applied  in  the  same  way. 

WASTE  OP  WOOLEN   MILLS. 

695.  The  waste  wool  from  woolen  factories  and  carding  ma- 
chines can  be  some  times  had  at  a  trifling  cost.  Wool  and 
woolen  rags  contain  a  large  per  cent,  of  nitrogen,  and  abont  five 
per  cent,  of  sulphur.  One  hundred  pounds  of  wool  contain  about 
seventeen  pounds  of  nitrogen — as  much  as  there  is  in  the  very 
best  guano,  and  more  than  there  is  in  thirty  hundred  pounds  of 
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fresh  cow  dung.  Wool  and  woolen  rags  decompose  very  slowly 
in  wet,  stiff  soils.  Therefore,  if  used  in  their  natural  state,  they 
should  be  spread  upon  sandy,  or  light,  warm,  loamy  land,  and 
plowed  in.  On  such  land  they  are  valuable  and  lasting  manures. 
Great  quantities  of  waste  wool  and  woolen  rags  are  used  to  ma 
nure  the  hop  grounds  in  England  ;  and  the  hop-growers  there 
readily  pay  from  twenty  five  to  fifty  dollars  per  ton  for  them  as 
manure  for  their  hop  grounds.  From  the  slow  decay  of  wool  and 
rags,  they  probably  can  be  most  economica'.ly  employed  when 
previously  rotted,  by  being  made  into  a  compost,  and  then  ap- 
plied to  the  wheat  crop.  I  am  not  prepared  to  say  exactly  what 
our  farmers  could  afford  to  pay  per  pound  or  ton  for  waste 
wool  and  rags.  As  far  as  nitrogen  is  valuable  in  guano  or  other 
manure,  wool  is  one  of  the  most  valuable  ;  and  the  farmer  per- 
haps would  not  be  running  a  great  risk  in  paying  one  cent,  per 
pound  for  waste  woolen  rags. 

696.  I  am  acquainted  with  a  large  farmer  who  purchases 
thousands  of  bushels  of  such  material  at  fifty  cents  per  load  of 
about  fifty  bushels,  and  hauls  it  over  two  miles.     It  is  usually 
spread  in  his  stables  and  yards,  where  it   becomes  thoroughly 
mingled  with  barn-yard  and  stable  manure.     It  produces  large 
crops  of  wheat,  or  any  other  grain. 

HOW  TO  USE  LEATHER  SCRAP. 

697.  They  make  an  excellent  road  and  sidewalks  about  the 
village  ;  and  after  they  are  well  trodden  down  and  have  been 
rained  on  a  few  times,  they  make  a  soft,  dry,  elastic  walk,  free 
from  dust  and  rnud.     Then,  too,  they  make  excellent  fuel,  provid- 
ed there  is  a  strong  draft  in  the  chimney.     These  are  common 
ways  of  disposing  of  this  article.  As  fuel,  its  worth  is  estimated  by 
some  shoemakers  and  leatherworkers  as  nearly  or  quite  equal  to  an- 
thracite coal,  ton  for  ton.   The  only  trouble  is  it  decomposes  very 
slowly.    Dry  skins,  before  they  are  tanned,  contain  about  eighteen 
per  cent,  of  nitrogen,  which,  if  it  could  be  made  available  to  plants 
in  the  form  of  ammonia  (which  is  not  difficult),  would  make  the 
value  of  raw  hide  scraps  about  twenty  dollars  per  ton.     In  the 


348  THE   YOUNG    FARMER'S   MANUAL. 

process  of  tanning,  many  changes  take  place  in  the  hide.  Some 
lime  becomes  incorporated  with  it,  and  a  large  amount  of  tanning 
is  absorbed. 

698.  The   editor   of  the   Genesee  Farmer  writes  :      "  Ihe 
largest  crop  of  potatoes  we  ever  saw  raised  was  upon  land  which 
had  received  a  liberal  dressing  of  old,  well  rotted  manure   belong- 
ing to  a  saddler  who  kept  a  horse  and  cow,  and  who  was  in  the 
habit  of  throwing  all  his  old  scraps  of  leather  on  the  manure  heap ; 
and  proceeds  to  quote  from  a  correspondent,  who  says  that  he 
offered  the  boys  in  his  town  twenty-five  cents  a  cwt.  for  all  the  old 
shoes  they  could  collect.     "  He  procured  in  this  way  several 
hundred  pounds,  roasted  them  in  an  oven  heated  to  double  the 
heat  required  to  bake  bread  ;  and  they  became  sufficiently  brittle 
to  be  readily  ground  in  a  bone  mill.     The  leather  dust  was  put 
on  potatoes  in  the  row,  along  side  of  bone-dust ;  and  the  differ- 
ence was  in  favor  of  the  leather  manure,  it  being  much  finer,  and 
consequently  having  more  immediate  effect  ;  the  usefulness  of 
bones,  however,  was  also  distinctly  seen  from  a  distance.     Oa 
each  side  a  liberal  supply  of  barn-yard  manure  was  used  ;  but  the 
difference  was  very  plainly  shown  in  favor  of  the  former  two  fer- 
tilizers.    The  ground  was  put  in  with  wheat   after  the  potato 
crop  was  taken  up  ;  and  now  no  difference  can  be  seen  between 
the  leather  and  bone  manure  ;  but  a  very  marked  difference,  at  a 
distance,  where  those  fertilizers  and  the  barn -yard  manure  wcro 
applied — the  former  leaving  a  dark  green  streak  through  the  field, 
with  tall  and  well-stocked  grain. 

699.  The  most  economical    way   for  farmers  to  dispose  of 
leather  scraps  and  hide  shavings  is  to  haul  them  directly  to  the 
field  and  harrow  or  plow  them  in.    This  saves  labor  ;  and  grow- 
ing crops  will  find  the  nourishment  afforded  by  such  substances. 
Perhaps  three  or  four  years  after  they  have  been  spread  on  a  field, 
the  good  effects  will  appear.   Let  such  material  be  applied  to  any 
kind  of  soil ;  and  spread  very  thin.     They  are  more  valuable  on 
heavy  than  on  light  soils. 
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VALUE  AND  USE  OP  CHARCOAL. 

700.  The  virtue  of  charcoal  mainly  consists  in  its  absorbing 
power.     The  purity  of  the  air  around  a  charcoal  pit  has  long 
been  known  ;  and  the  colliers  notwithstanding  their  smutty  ap- 
pearance, are  robust  men.     The  secret  of  this  purity  of  the  air  and 
the  health  of  the  colliers  lies  in  the  fact  that  charcoal  absorbs 
from  the  air  the  ammonia  and  other  noxious  gases  unsuited  for 
our  lungs,  but  just  the  food  for  plants.   Every  good  housekeeper 
knows  that  if  her  boiling  meat  gives  forth  an  unsavory  odor,  a 
piece  of  fresh  charcoal  put  into  the  pot  will  not  only  sweeten  the 
air,  but  will  remedy  the  taint  of  the  meat.     In  the  same  manner 
it  acts  when  applied  to  the  land.     It  absorbs  from  the  air  those 
gases  offensive  to  our  nostrils,  but  the  main  food  of   plants. 
Where  an  old  coal-pit  has  been  burned,  the  land  never  seems  to 
wear  out  ;  and  the  first  settlers  point  to  the  coal  bottoms  that  are 
fifty  years  old,  still  by  their  exuberant  vegetation  marking  well 
the  spot  where  the  wood  was  converted  into  coal.     A  fertilizer  so 
lasting  is  well  worth  some  expense  at  the  outset.     But  where  can 
we  get  it,  some  may  ask.   If  any  charcoal  pits  are  burned  in  yonr 
vicinity,  the  bottoms  will  furnish  three    or  four  loads  of  refuse 
charcoal  mingled  with  burnt  soil.     The  latter  is  highly  valued 
also  as  an  absorbent.     Around  furnaces  and  blacksmith  shops 
the  waste  charcoal  also  accumulates,  and  in  many  instances  may 
be  had  for  the  carting.    It  may  be  found  also  around  engine 
houses,  thrown  out  from  locomotives.     If  none  of  these  resources 
are  at  hand,  then  use  the  best  substitute  possible,  which  is  muck 
or  swamp  mud  ;  and  double  the  manure  heap  by  composting;  and 
if  the  crops  are  not  doubled,  then  my  experienca  is  vain. 

701.  A  correspondent  writes  :  "For  two  years  past  I  have 
used  some  fifty  loads  each  season  of  refuse  charcoal,  and  being 
fully  convinced  that  it  pays,  I  wish  to  recommend  it  to  my  brother 
farmers.  I  have  tried  it  on  grass,  corn  and  potatoes — have 
tried  it  alone,  and  in  the  compost  heap,  and  in  all  situations  it  has 
proved  faithful  to  its  trust.  As  a  top-dressing  for  grass,  it  gives 
a  green  color  and  luxuriant  growth.  Applied  to  half  an  acre  of 
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early  potatoes  the  last  summer,  the  yield  was  seventy-five  bushels 
of  as  fme  healthy  potatoes  as  could  be  desired,  that  sold  readily 
for  one  dollar  per  bushel,  and  yielded  the  best  profit  of  anything 
raised  on  the  farm." 

702.  Finely  pulverized  charcoal  is  an  excellent  fertilizer  for 
grass,  grain,  vegetables  and  fruit  trees.  If  it  is  coarse,  it  will  pay 
to  run  it  through  a  corn  mill,  to  reduce  it  as  fine  as  possible. 
Let  it  be  sowed  or  spread  on  land,  the  more  abundant  the  better. 
Charcoal  dust  ought  not  to  be  mixed  with  manure,  in  the  hog-pen, 
in  the  privy  or  anywhere.  If  the  substance  be  mixed  first  with 
charcoal,  and  then  covered  with  soil  or  muck,  little  loss  will  take 
place,  and  the  coal  will  be  a  real  benefit.  Mechanically  and  chemi- 
cally, charcoal  is  often  of  great  benefit  to  the  soil. 

BITTERNS — REFUSE  OF  SALT  WATER. 

703.  Chemists  inform  us  that  the  bitterns,  as  they  are  called, 
vhich  constitute  the  sediment  taken  from  the  boiling  brine,  consist 
essentially  of  plaster.  The  scale  which  forms  in  the  kettles,  called 
Uoekmg,  and  which  is  taken  out  when  they  are  cooled  down,  is  a 
mixture  of  plaster  and  salt,  varying  in  the  proportions  of  the  in- 
gredients with  the  thickness  of  the  scale — the  thickest  being 
nearly  all  salt,  and  the  thinnest  containing  forty  or  fifty  per  cent, 
of  plaster.  Tlia  sediment  taken  from  the  lime-rooms,  in  the  solar 
fields,  is  plaster.  Tnc  most  valuable  manure  about  the  salt  works 
is  the  wood  ashes.  There  ure  perhaps  200.000  cords  of  wood 
consumed  annually  in  making  salt  atSalina,  Syracuse,  Liverpool, 
and  Gcddes.  These  ashes  usually  have  some  salt  mixed  with 
them,  which  spoils  them  for  making  potashes,  but  does  not 
diminish  their  value  for  manure.  They  are  perquisites  of 
the  salt-boilers,  and  are  sold  at  a  nominal  price.  Some  farmers 
think  them  valuable  as  a  fertilizer.  Others  esteem  them  worth- 
less. The  true  way  to  use  them  is  to  try  an  experiment  with 
them  on  a  small  scale.  Tins  will  satisfy  any  one  as  to  their 

value. 

VALUE  ov  SAWDUST — HOW  USED. 

704.  In  some  parts  of  tho  country,  immense  quantities  of  saw- 
dust, turning  and  planing  shavings,  may  be  collected  i:i  warm 
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weather  for  littering  stables.     When  dry,  it  will  absorb  and  re- 
tain much  liquid  manure  ;  and  as  soon  as  it  is  plowed  under    or 
spread  on  the  surface  it  decays  quickly,  and  the  roots  of  plants 
take  care  of  the  fertilizing  material  contained  in  it.    I  have  known 
farmers  haul  saw  dust  and  planing-mill  shaving  two  miles,  to  be 
ured  as  absorbents  in  the  stable  ;  and  the  manure  thus  made  pro- 
duced excellent  results.     H.  LEWIS,  of  Frankfort,  N.  Y.,  stated 
that  "  he  had  twenty-five  acres  of  meadow  that  would  yield  an- 
nually a  quantity  of  hay  sufficient  for  the  winter  keep  of  fifty  head 
of  cattle.     Some  of  his  grass  had  already  lodged  early  in  the 
season,  and  he  thought  would  not  come  up  again.     He  should 
commence  his  hay  harvest  in  about  three  weeks.    This  extraordi- 
nary fertility  of  soil  and  growth  of  grass  had  been  effected  by  un- 
der draining  and  top-dressing  the  soil  with  sawdust,  in  which  was 
absorbed  the  liquid  manure  from  his  stock.     lie  regarded  the 
liquid  manure  of  more  value  than  the  solid  excrements  of  the 
animal.     The  conclusion  had  been  arrived  at  by  experiments,  and 
from  observation.     Stakes  had  been  set  in  pastures  and  meadows 
to  note  the  effects  of  liquid  and  solid  manures,  and  the  growth  of 
grass  was  in  favor  of  those  spots  where  the  animals  left  liquid 
manures.     Some  few  years  since  he  commenced  using  sawdust  for 
the  absorption  of  liquid  manures  and  spreading  the  compost  on  his 
grass  lands,  the  soil  responding  in  a  most  remarkable  manner. 
Latterly  he  had  been  using  the  dust  at  the  rate  of  sixty  bushels 
per  week.     The  manure  is  hauled  upon  the  land  and  spread  as 
evenly  as  possible  with  a  shovel  or  fork  ;  it  is  then  brushed  and 
completely  broken  up,  and  distributed  in  fine  particles.     This 
division  and  fineness  of  manure  is  regarded  of  peculiar  advantage, 
since  the  plants  are  better  able  to  appropriate  their  food,  and  it 
reaches  a  great  number.     About  half  of  the  meadow  is  under- 
drained  with  horse-shoe  tile,  the  drains  being  sunk  three  and  a  half 
feet  deep.   On  this  portion  of  the  meadow  grows  the  largest  grass." 

VALUE  OF  SOOT. 

705.  ThiSj  though  generally  thrown  into  the  street  and  wasted, 
is  one  of  the  best  manures.  It  is  extensively  used  in  England,  and 
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when  only  fifteen  or  twenty  bushels  arc  applied  to  the  acre,  in- 
duces the  most  luxuriant  crops  of  wheat  and  other  grains.    It 
contains,  in  small  compass,  almost  all  the  ingredients  of  the  coal 
or  wood  used  for  fuel.     It  also  contains  several  salts  of  ammonia, 
magnesia,  and  muriatic  acid.     Its  components  arc  the  natural 
food  or  stimulants  of  plants,  and  it  can  be  used  to  great  advantage 
as  a  concentrated  fertilizer,  to  stimulate  germinating  seeds  in  the 
drill.     It  is  not  only  sown  broadcast  with  the  grain,  but  it  is  ap- 
plied to  the  root  crops  with  the  best  results.     Potatoes  and  car- 
rots especially  arc  benefitted  by  it.    Six  quarts  of  soot  to  a  hogs- 
head of  water  make  an  excellent  liquid  manure  for  the  garden.  It 
can  be  applied  with  safety  to  all  garden  crops,  and   will  pay  for 
saving.     In  patting  the  stoves,  furnaces,  and  fireplaces  in  order 
for  winter,  bear  it  in  mind  that  soot  is  valuable,  and  will   be 
wanted  for  spring  use..     One,  two,  three  or  more  barrels  can  be 
saved,  i;i  most  families,  especially  where  wood  is  burned.   Instead 
of  allowing  large  chimnies  to  burn  out,  thus  endangering  the 
dwelling,  remove  the  soot  with  a  long-handled  scraper. 

BENEFICIAL  EFFECT  OF   FERTILIZERS. 

706.  The  New  England  Farmer  sayson  this  subject :    "  Fer- 
tilizers have  a  two-fold  effect:  nutritious  effect  on  plants  ;  and  the 
effect  of  modifying  the  soil.     Certain  substances  arc  essential  to 
the  growth  of  plants,  which  the  manures  must  furnish,  if  the 
soil  is  deficient  in  them.     And  these    are  all   the  ingredients 
of  plants,  except  silica  and  soda.     Soil,  however,  is  seldom  de- 
ficient in  certain  other  substances,  as  iron,  chlorine,  magnesia, 
lime.     Wnatever  nutritious  element  of  soil  is  deficient,  becomes 
most  important  in  fertilizing.     The  absence  of  any  one  essential 
ingredient  renders  the  presence  of  all  the  others  of  no  account. 
Manure  may  act  directly  or  indirectly,  in  the  process  of  feeding 
plants.     The  elements  of  manure  may  bo  taken  up  at  once  by  the 
plant,  and  may  act  precisely  as  the  elements  of  the  soil  which  are 
available  to  feed  the  plant.     If  we  t::k3  a  barren  soil,  in  which  a 
plant  will  reach  a  small  growth,  the  addition  of  bone  ashes  or  the 
ashes  of  wood  will  make  the  development  of  vegetation  luxuriant ; 
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and  if  the  quantity  of  these  fertilizing  materials  is  properly  chosen, 
we  may  prove  by  analysis  of  the  plant  that  it  has  absorbed  these 
matters  almost  completely  from  the  soil.  This  shows  that  under 
such  circumstances  the  fertilizing  matter  passes  at  once  into  the 
plant. 

707.  Then  there  are  manures  operating  indirectly  by  acting 
on  the  soil  :  not  on  the  plant  immediately.     The  application  of 
lime,  in  large  doses,  to  the  soils  already  charged  with  lime  is 
beneficial  in  this  way  ;  by  acting  on  the  soil  it  liberates  matter 
already  existing  there,  but  in  an  insoluble  state.     It  would  liber- 
ate the  alkalies,  like  potash  ;  and  if  long  manured  with  animal 
manures,  it  will  liberate  the  inert  nitrogen.     Lime  often  has  the 
same  effect  as  guano,  by  liberating  potash,  as  the  solution  of 
guano  in  the  soil  does.     The  action  of  plaster  and  common  salt  is 
undoubtedly  owing  to  this  indirect  effect  we  speak  of — the  pre- 
paration of  the  soil  for  nutrition.     Recent  experiments  have  de- 
monstrated that  a  solution  of  plaster  liberates  from  many  soils 
potash  and  magnesia.     It  has  been  found  by  comparing  the  effect 
of  pure  water  and  a  solution  of  plaster  en  soils  benefitted  or  not 
by  plaster,  that  in  the  former  case  potash  and  magnesia  are  liber- 
ated in  considerable  quantities  ;  in  the  latter  not  at  all.     Certain 
minerals  which  contain  silica,  alumina,  &c.,  analogous  to  the  com- 
position of  soil,  and  which  being  formed  under  conditions  analo- 
gous to  the  composition  of  the  soil  may  be  supposed  to  exist  in 
the  soil,  when  subjected  to  the  action  of  saline  solution  undergo 
chemical    changes    which  throw    some  light  on  this  indirect 
action  of  fertilizers.    Minerals  of  this  kind  containing  lime,  sub- 
jected to  a  solution  of  common  salt,  will  part  with  the  lime,  and 
hold  the  soda  and  salt  in  fixed  combination. 

708.  This  new  compound,  treated  with  a  solution  of  potash, 
will  lose  a  portion  of  its  soda  and  acquire  potash.     A  solution  of 
magnesia  will  displace  the  potash  again.     And,  in  general,  the 
effect  of  any  one  alkali  in  solution  will  be  to  displace  a  quantity 
of  some  other  held  in  the  combination.     Manures  exert  a  physical 
effect  on  the  soil.     Peat  or  vegetable  matter  will  often  act  favor- 
ably on  soil  by  altering  the  texture.    The  extremes  of  dryness  or 
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wetness  in  light  or  heavy  lands  are  brought  by  it  to  a  proper  me- 
dium, although  this  is  not  its  only  action. 

709.  The  effect  of  lime  on  clay  is  physical  to  a  great  degree, 
as  was  found  by  the  Lusatian  farmers  in  liming  their  clay  lands  to 
bring  them  into  tillable  condition.    They  found  that  under-drain- 
ing produced  the  same  effect.     Lima  is  found,  when  mjxed  with 
moist  clay,  to  increase  its  bulk  a'nd  change  its  texture.     Nearly 
all  fertilizers,  when  applied  in  large  quantit'es,  as  stable  manure, 
ashes,  &c.,  produce  greater  or  less  alterations  in  the  texture  of 
soil  which  are  advantageous.     These  three  modes  of  action  are  all 
dependent  one  on  another,  and  each  fertilizer  exerts  them  all  to  a 
greater  or  less  degree.  It  may  happen  that  many  fertilizers  which 
act  chiefly  to  supply  food  to  the  plant,  in  other  cases  may  act  by 
improving  the  texture  of  the  soil.    On  many  rich  soils  stable  ma- 
nure does  more  good  by  the  physical  action  of  the  litter  than  it 
does  by  the  fertilizing  materials  which  it  adds. 

710.  The  action  of  manures  is  influenced  by  the  peculiarities 
of  the  soil.     Some  soils  are  benefitted  by  plaster  and  salt,  while 
others  are  indifferent  to  these  fertilizers.   It  is  probable  that  the 
testimony    of    practical    men,   asserting    that    some   soils  arc 
damaged  by  these  fertilizers,  is  correct.     If  plaster  acts  by  liber- 
ating potash,  its  effect  would  not  be  manifest  on  a  soil  furnishing 
an  abundance  of  potash  to  the  crops,  and  large  doses  of  plaster, 
by  increasing  the  solubility,  already  sufficient,  might  waste  the 
resources  of  the  soil. 

711.  Soils  undergo  modifications  from  year  to  year  by  tillage, 
cropping,  £c.,  and  thus  become  subject  to  new  requirements.  We 
often  find  a  course  of  manuring  which  has  been  efficacious  for 
years  lose  its  value  and  efficacy,  and  other  fertilizers  that  had  been 
in  disrepute  are  found  to  be  advantageous.     On  the  shores  of 
Long  Island  Sound  fish  have  long  been  employed,  and  have  at 
last  proved  to  have  lost  their  beneficial  effects ;  and  on  such 
lands  super-phosphate  of  lime  has  operated  with  good  effect. 

712.  Generally  such  partial  fertilizers  as  fish,  guano,  lime  and 
plaster  are  liable  to  fail  after  many  years,  and  something  else  is 
necessary.     Peculiarities  of  the  plant  also  influence  the  action  of 
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fertilizers.  Much  experience  seems  to  prove  that  turnips  arc 
specially  fond  of  super-phosphates.  Clover  grows  readily  after  an 
application  of  ashes  or  plaster,  a  fact  accounted  for,  perhaps,  by 
the  supply  of  potash  which  they  give. 

HOW  BARREN  SOILS  HAVE    BEEN    RENOVATED  IN  NEW    HAMPSHIRE. 

713.  J.  W.  PROCTOR,  in  an  address,  alludes  to  the  renovation 
of  a  barren  farm  that  had  for  a  long  period  been  considered 
hardly  worth  cnUivation,  an  extract  from  which  will,  no  doubt, 
encourage  many  disheartened  farmers  to  make  and  apply  more 
manure  to  their  poor  fields.  He  writes:  "Within  the  last  ten 
years  I  have  watched  with  much  interest  the  growing  of  this  crop, 
(rye)  on  the  town  farm  in  Danvers,  where  it  has  varied  from 
thirty  to  forty-five  bushels  to  the  acre  ;  at  no  time  less  than  thirty. 
This  too,  on  a  sterile  soil,  composed  chiefly  of  yellow  dirt  and 
gravel  stones,  with  as  little  capacity  to  retain  the  manure  applied 
as  a  sieve  has  to  hold  water.  Do  you  ask  how  these  crops  have 
been  raised  ?  My  answer  is,  by  thorough  culture  and  manure. 
At  each  and  all  the  plowings  the  plow  has  been  sunk  as  deep  as 
it  could  conveniently  be  drawn  by  two  pairs  of  full  grown  and 
full  fed  oxen,  (none  others  being  thought  fit  to  be  used  on  a  farm 
where  cattle  are  bought,  not  reared,)  and  the  manure  applied  has 
thus  been  thoroughly  mingled  with  the  soil.  Upon  a  stratum 
thus  prepared  the  crop  has  started  and  been  supported,  and  sel- 
dom impaired  by  drouth — the  greatest  obstacle  to  be  encountered 
on  any  soil.  On  this  farm,  containing  about  sixty  acres  of  land 
under  cultivation,  exclusive  of  wet  meadows  and  wood-land,  there 
are  annually  made  two  hundred  cords,  or  five  hundred  loads  of 
manure,  chiefly  from  material  taken  from  the  peat  meadows,  and 
from  the  offal  collected  from  the  slaughter-houses  of  the  village, 
by  the  aid  of  sixty  swine,  constantly  kept,  and  changed  twice  a, 
year.  Thus  the  natural  ste.ility  of  the  land  is  in  a  good  measure 
corrected,  and  at  a  moderate  expenditure,  crops  rivalling  those  on 
our  best  farms  arc  produced.  It  is  within  my  recollection  when 
it  was  seriously  contemplated  to  abandon  this  farm,  as  not  bring 
worth  purposes  of  cultivation." 


356  THE   YOUNG    FARMEIi's   MANUAL. 

IMPROVEMENT   OF    COLD   SOIL    IN    MANURE. 

714.  A  correspondent  of  the  Maine  Farmer  gives  an  account 
of  the  manner  in  which  a  neighbor  of  his  brought  a   lot    of 
three  acres  into  profitable  cultivation.     He  says  :     "  Said  land 
was  mostly  a  cold,  clay  soil,  partly  covered  with  alders  ;  one  end 
of  the  lot  stony — so  poor  that  the  former  owner  said  it  would  not 
produce  weeds.     His  first  operation  was  to  cut  drains  sixteen  to 
twenty  feet  apart,  three  feet  deep,  and  two  and  a  half  wide  at  the 
top.  These  were  filled  with  small  stones  from  the  stony  por- 
tion— next  plowed — (in  the  fall)  ten  inches  deep.     Next  spring 
hauled  about  ten  cords  green  manure  on    one   acre  ;    plowed 
again  shoal;  harrowed  in  a  part  of  the  dressing,  (which  he  thinks 
preferable  to  plowing  in,)  then  furrowed  and  manured  in  the  hill 
with  a  shovelful  of  old  yard  manure,  and  then  threw  a  spoonful 
of  phosphate  lime  on  the  top.     Planted  with  corn  on  the  1st  of 
June.    The  clayey  soil  baked  so  hard  after  a  rain  followed  by 
drouth  as  to  prevent  the  corn  from  coming  up  readily  ;  so  he 
went  over  it  with  an  iron  rake,  breaking  the  crust  over  each  hill. 
Xow  for  the  result :  he  harvested  a  crop  from  one  aero,  which, 
on  being  measured,  and  havmg  the  cubical  contents  reduced  to 
bushels,  was  allowed  to  be  one  hundred  hushels  of  bright  corn, 
and  this  too  in  the  cold  Schoodic  county,  where  there  was  frost 
every  summer  month.     In  addition  to  this  large  crop,  he  raised 
on  the  remaining  land  one  hundred  bushels  potatoes,  over  two 
hundred   bushels   of  turnips,  four  bushels  peas,  twelve  bushels 
beans,  and  a  quantity  of  pumpkins,  beets  and  cabbage. 

715.  Another  writer  says:  "Within  the  present  month  we  have 
walked  over  fields  which  a  few  years  ago  were  exhausted  in  the 
ordinary  sens)  to  the  last  degree — that  is,  they  gave  no  crops  of 
anything.    Left  to  themselves  they  had  had  no  sod,  and  the  only 
vegetation  on  them  was  a  sparse  covering  of  weeds.     Some  of 
the  adjoining  fields  more  exposed  to  winds  are  to-day  blowing 
iSands.     These  fields  are  now  well  sodded,  and  have  yielded  the 
present  season  a  good  burden  of  grass.     Three  years  is  sufficient 
to  renovate  them.     The  first  year  one  bushel  of  gypsum,  and 
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nothing  else  was  applied  per  acre.  This  simple  application  start- 
ed clover  ;  cattle  were  allowed  to  eat  it  off.  The  next  year  the 
same  dose  was  given,  and  the  animals  were  up  to  their  bellies  in 
feed.  Now  this  sod  being  broken  up,  corn,  wheat  or  rye  will 
give  a  fair  crop.  With  a  little  good  manure,  large  yields  may  be 
obtained,  and  under  proper  management  there  is  no  end  to  this 
increased  fertility."  I  have  quoted  the  foregoing  extracts  to  en- 
courage the  doubting  to  make  and  tjpply  more  manure. 

THE  PHILOSOPHY  OP  MANURING  IN  AUTUMN. 

716.  The  philosophy  of  applying  manure  as  a  top-dressing 
in  late  autumn  may  be  thus  explained.     The  growing  year  is 
over.     Everything  is  tending  back  to  the  ground  from  whence  it 
came.     Earth  is  to  be  resolved  back  to  its  mother  dust.     Grass, 
leaves,  stubble,  and  all  other  vegetable  substances,  decay  and  go 
downward  into  the  soil,  where  their  substance  will  form  new 
plants  the  next  season.     The  temparature  of  the  weather  grows 
cooler  and  cooler  almost  every  day  ;  and  the  various  gases  in  the 
soil  do  not  rise  to  promote  vegetation  as  they  do  in  the  spring  of 
the  year.     Therefore    when  manure  is  applied  in  late  autumn, 
almost  the  entire  strength  is  carried  down  into  the  soil,  and  there  re- 
tained as  food  for  plants  until  the  next  spring,  when  new  life  of 
plants  begins,  and  long  and  warm  days  increase  the  temperature 
of  the  soil  ;  and  thus  those  inanurial  substances — grass  and  salts 
— which  promote  the  growth  of   plants,  are   brought  up,  and 
taken  up  by  the  roots  of  whatever  is   allowed  to  grow  upon 
the  soil.   But  when  manure  is  spread  on  the  surface  in  the  spring 
of  the  year,  only  a  small  proportion  of  the  salts  and  gases  of  the 
manure  ever  enter  the  soil ;  but  are  swept  away  upon  every 
breeze,  and  almost  wholly  lost  in  their  efficacy  of  the  crops  on  him 
who  claims  those  substances  as  his  own. 

717.  I  have  observed,  for  many  years  past,  that  they  who 
spread  their  manure  on  the  surface  in  thu  spring  of  the  year,  pro- 
mote the  growth  of  their  neighbors'  grass  about  as  much  as  they 
do  their  own  ;  while,  on  the  contrary,  those  farmers  who  spread  it 
in  the  fall,  derive  all  the  benefit  that  the  manure  can  impart  in 
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heavier  and  better  crops  the  next  season.  A  thin  sprinkling  of 
the  scrapings  of  the  barn-yard  and  sheds  applied  in  November  to 
grass  land,  will  often  increase  the  crop  more  than  twice  the  usual 
amount.  This  I  have  often  tested,  and  have  never  known  it  to 
fail.  On  the  contrary,  I  have  never  been  able  to  perceive  but 
little  benefit  from  manuring  grass  land  in  spring.  I  have  ray  mind 
on  the  meadow  of  a  neighbor,  to  which  there  was  applied  a 
heavy  dressing  of  good  manure  in  April ;  and  I  watched  it  until  the 
grass  was  mowed  ;  and  I  am  compelled  to  acknowledge  that  I 
could  perceive  little  or  no  benefit  at  all  arising  from  the  top-dress- 
ing. The  grass  was  very  light,  and  yielded,  as  I  judged,  not  more 
than  one  and  a  half  tons  of  hay  per  acre.  Had  that  quantity  of 
manure  baen  applied  in  autumn,  no  doubt  the  grass  would  have 
yielded  more  than  three  tons  per  acre. 

LIQUID  MAXURE,  AND  PUMP  FOB  USIXQ  IT. 

718.  Although  a  large  per  centage  of  liquid  manure  is  water, 
it  is  yet  very  valuable  for  promoting  the  growth  of  all  kinds  of 
crops,  and  often  more  so  than  the  solid  portions.  Of  course  its 
value  diminishes  in  proportion  as  it  is  diluted  with  water.  When 
animals  are  fed  on  grain,  the  liquid  which  leaches  from  their 
droppings  or  is  collected  beneath  the  stables  abounds  in  more 
fertilizing  matter  than  that  which  flows  from  a  pile  of  strawy 
manure.  In  the  Old  World  the  liquid  manure  of  animals  is  saved 
with  far  more  care  than  ia  America  ;  and  it  has  been  stated  by 
reliable  authority,  that  in  Bilghrn  liquid  manure  is  valued  so 
highly,  that  tie  urine  of  a  single  cow  commands  over  eight  dol- 
lars per  annum.  P.irties  parclv.i33  it  expressly  for  increasing  the 
productiveness  of  their  soils.  If  it  is  so  valuable  in  other  parts 
of  the  world,  it  certainly  is  worth  saving  in  America.  The  great 
difficulty  in  collecting  liquid  manure  is  a  suitable  pump.  There 
is  usually  more  or  less  sediment  among  it,  which  would  clog  an 
ordinary  water  pump.  We  give  herewith  an  illustration  of  a 
portion  of  a  very  cheap  liquid  manure  pump,  which  we  have 
found  to  be  very  convenient  and  effective.  Any  one  who  can 
joint  a  board  straight  and  square  will  be  able  to  make  one  with 
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little  or  no  difficulty.     Four  pieces  of  thick  board  are  required, 
from  six  to  ten  feet  long.     Two  of  them  must  be  just  four  inches 
wide,  and  two  others  six  inches  wide.     The  latter  two  are  nailed 
firmly  on  the  edges  of  the  others.     This  will  make  a  penstock 
whose  hollow  is  four  inches  square  from  end 
to  end.     Now  fit  a  block  in  the  lower  end, 
and  bore  a  two-inch  hole  through  it,  and  fast- 
en a  valve  over  the  hole  to  open  upwards,  and 
nail  the  block  in  place.     The  larger  the  hole 
the  hotter,  if  the  valve  closes  it  well.    The 
next  thing  is  to  make  the  piston,  which  is  re- 
presented by  the  accompanying  illustration, 
fig,  1.     This  should  be  of  hard  wood,  three 
and  three-quarter  inches  wide,  and  one  inch 
thick  at  the  lower  end,  fitting  well  but  work- 
ing easily.     This  will  allow  a  piece  of  leather 
one-eighth  of  an  inch  thick  to  be  nailed  on  each 
edge  of  the  piston  rod.     Procure  two  pieces 
of  leather,  of  the  form  shown  in  fig.  2,  eight 
inches  long  from  F  to  e,  six  inches  broad  at 
F,  and  five  inches  wide  at  e.     These  two  pieces 
are  shown  nailed  to  the  piston  rod,  fig.  1,  c,  c. 
At  A,  the  rod  is  shown  in  two  pieces,  to  in- 
dicate an  indefinite  length.     B,  is  the  handle 
to  pump  with.     After  the  narrow  ends  of  the 
leather  have  been  nailed  securely  to  the  lower 
end  of  the  rod  A,  place  the   edges  of   the 
leather  together,  on  the  edge  of  the  piston 
rod,  and  nail  them  firmly  with  lath  nails.     As 
the  piston  is  thrust  downward,  the  leather  will 
fold  together,  as  represented  by  th*e  angular 
lines,  c,  c,  and  allow  the  liquid  to  rise  above 
it.  But  as  soon  as  the  piston  rod  is  lifted,  the  leather  spreads  out 
to  the  sides  and  corners,  and  raises  all  the  liquid  above  it,  and  the 
liquid  rushes  through  the  valve  in  the  lower  end  of  the  penstock, 
following  the  piston  upwards.     A  spout  can  be  made  near  to  the 
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top  to  conduct  the  liquid  where  it  is  desired.  Pieces  of  cobs, 
blocks  of  wood  or  chaff,  will  not  obstruct  the  free  working  of 
this  kind  of  pump.  Such  a  pump  will  be  found  useful  for  pump- 
ing sediment  from  cesspools,  or  for  emptying  the  vaults  of  privies, 
where  most  of  the  fecil  matter  is  in  a  fluid  and  semi-fluid  state. 
Paper  will  not  obstruct  tae  valve  or  piston.  Such  a  pump  will 
draw  water  out  of  a  shallow  well  very  fast.  The  deeper  the  well, 
the  more  power  will  be  required  to  work  it.  (See  pars.  498, 
500.) 

THE  LAST  WORD  ABOUT  MANURE. 

119.  I  have  spun  out  this  chapter  mush  against  my  own  in- 
clinations. But  I  know  well  what  is  lacking  in  American  agri- 
culture. It  is  manure — manure,  and  fertilizers.  American  farmers 
need  line  upon  line  about  manure.  They  waste  too  much.  They 
need  exhorting,  entreating,  and  beseeching  to  save  with  care,  and 
apply  more  manure.  Good  cultivation  and  abundant  minuriug 
are  the  crowning  concomitants  in  American  agriculture.  Farming 
cannot  be  made  to  pay  for  any  considerable  length  of  time  with- 
out manure.  On  many  kinds  of  soil  it  is  lolly  to  attempt  to  raise 
any  kind  of  crops  without  a  good  dressing  of  manure.  The 
sooner  American  farmers  learn  that  by  means  of  fertilizers  only 
they  are  to  make  farming  pay,  the  sooner  our  agriculture  will  be 
of  a  progressive  and  paying  character. 
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CHAPTER   V. 

NOXIOUS  PLANTS  AND  THEIR  ERADICATION. 

"  Now  rid  your  fielils  of  one  year's  seeding, 
And  save  the  toil  of  seven  years'  weeding." 

120.  That  farmer  has  a  task  before  him,  by  no  means  pleas- 
ant, on  whose  fields  noxious  weeds  have  been  allowed  to  go  to 
seed  for  a  number  of  seasons,  or  even  for  one  season.  Seeds  of 
almost  all  kinds  of  noxious  weeds  will  remain  in  the  soil  for  many 
years — no  one  is  able  to  determine  how  long — and  not  lose  their 
vitality.  Noxious  weeds,  of  several  different  kinds,  have  veget- 
ated in  places  on  my  farm  which  we  knew  had  lain  in  the  soil 
for  more  than  thirty  years.  Before  such  seeds  will  vegetate  they 
must  be  brought  nearly  to  the  surface  of  the  ground.  From 
what  I  have  experienced  in  eradicating  field  mustard,  winter 
cress,  mulleins,  and  some  other  noxious  wee  Is,  I  have  no  hesitancy 
in  saying,  that  the  seeds  of  such  plants  will  not  lose  their  vitality 
for  centuries  when  buried  in  the  soil.  If  they  will  vegetate  after 
having  lain  in  the  soil  for  thirty  years,  as  I  know  they  will, 
they  will  not,  probably,  lose  their  vitality  in  one  hundred,  or  five 
hundred  years.  Farmers  should  be  exceedingly  careful  to  allow 
no  noxious  weeds  to  go  to  seed  whrre  it  can  possibly  be 
avoided  When  a  crop  of  grain  is  harvested,  with  noxious  weeds 
among  it,  never  allow  any  of  the  seeds  to  find  their  way  to  the 
manure  heap  when  it  can  be  prevented.  Fanning  mills  are  made 
so  perfect,  at  the  present  day,  that  there  is  no  excuse  for  saving 
foul  seed,  with  any  crop,  with  the  exception  of  grass  seeds. 
While  a  farmer  is  careful  to  manure  his  soil  highly  and  cultivate 
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it  well,  he  must  not  neglect  the  complete  extermination  of  pestif- 
erous plants  that  are  ever  ready  to  choke  his  crops.  High 
manuring  and  good  cultivation  are  the  first  important  steps 
towards  the  complete  extermination  of  any  plant.  Better  to 
abandon  the  cultivation  of  half  one's  farm,  than  to  allow  weeds 
to  grow  with  crops,  maturing  tlrir  seed,  and  scattering  it  again 
in  the  field  or  at  the  barn. 

721.  The  first  step  towards  the  complete  eradication  of  weeds 
is  to  prevent  their  seeding,  or  at  least  casting  any  seed  on  .the 
ground.  If  every  weed  is  cut  down  before  the  seed  is  formed, 
an  excellent  beginning  will  have  been  made  in  a  good  direction . 
The  next  thing  is  an  understanding  of  the  habit  of  the  plants  to 
eradicate  ;  otherwise  all  efforts  .will  be  unavailing.  A  farmer 
should  know  whether  a  plant  be  an  annual,  biennial^  or  perennial. 
Piants  of  different  habit  require  very  different  treatment  in  erad- 
icating them.  Annual  plants  need  a  different  system  of  manage- 
ment from  perennials  or  biennials. 


THE  CANADA  THISTLE — (Cirsium  Arvense.) 

722.  The  Canada  Thistle,  a  cut  of  which  is  herewith  given, 
is  a  perennial  plant.  It  is  propagated  by  seed  and  by  its  roots. 
The  seeds  are  attached  to  a  downy  pappus,  not  unlike  the  com- 
mon thistle  or  milkweed,  by  which  they  are  scattered — there  is 
no  telling  how  far.  When  they  are  flying  in  the  air,  if  they  come 
in  contact  with  the  tops  of  forest  trees  they  fall  to  the  ground, 
and  as  soon  as  the  timber  is  cutoff,  they  will  vegetate.  The  seeds 
will  vegetate,  if  in  a  favorable  place,  any  time  from  early  in  the 
spring  to  late  in  the  autumn.  If  they  vegetate  in  the  former  part 
of  the  season,  they  will  not  produce  seed  during  that  season,  but 
will  throw  out  lateral  roots  in  evjry  direction,  and  will  send  up 
a  plant  every  few  inches,  and  so  near  each  other  that  in  rich 
soils  the  leaves  will  cover  the  whole  ground.  lu  mellow  soils 
and  in  wet  seasons  they  spread  very  rapidly,  and  will  soon  take 
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possession  of  a  whole  field.  But  instead  of  being  a,  curse  to 
farmers,  Canada  thistles  are  a  rich  blessing  in  disguise.  They 
have  been  the  cause  of  raising  very  many  noble  crops  of  all  kinds 


THE  CANADA  THISTLE. 

of  grain;  and  they  are  a  great  source  of  wealth  to  slack,  thrift- 
less farmers  :  because  had  it  not  been  for  the  thistles,  such  farm- 
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ers  would  not  half  cultivate  thsir  soil  ;  imd  conssquently  not 
half  a  crop  would  have  been  produced.  Canada  thistles  flourish 
best  in  a  very  rich,  friable  soil,  although  they  will  grow  on  almost 
any  soil,  if  it  is  not  too  wet.  It  is  far  more  difficult  to  eradicate 
them  from  a  poor,  worn-out  soil  than  from  a  very  rich  soil.  If 
a  farmer  cultivates  and  manures  his  soil  well,  raising  those  crops 
which  will  return  him  the  most  profit,  Canada  thistles  will  soon 
be  among  the  rare  specimens  of  exotics. 

723.  The  roots  of  the  Canada,  thistle  strike  very  deep,  and 
are  exceedingly  tenacious  of  life.     Taere  was  a  small  patch  where 
1  once  dug  the  cellar  for  a  lions?,  and  alihough  the  subsoil,  clear 
to  the  bottom  of  the  cellar,  was  most  complete  hard  pxn,  the 
roots  extended  below  the  bottom,  and  thisiles  sprang  from  them 
all  over  the  callar  the  next  season  after  the  house  was  erected. 
Canada  thistles  exhaust  a  soil  but  very  little  when  compared 
with  other  plants  ;  and  if  a  farmer  pat-sues  the  most  proper 
course  in  exterminating   them,  they  miy  be  eradicated   most 
effectively,  with  little  labor,  in  one  season.     B.it  if  the  labor 
expended  in  endeavoring  to  eradicate  them  is  not  applied  at  the 
proper  season,  according  to  a  certain  stage  in  the  growth  of  the 
plant,  they  may  be  plowed  and  hoed  through  the  entire   season, 
and  the  next  season  they  will  appear  as  numerous  and  healthy  as 
if  they  had  not  been  molested. 

724.  Although  they  may  be  smotheral  in  one  season   with 
any  substance,  or  be  completely  eradicated  with  a  ho3,  or  by 
pulling  them,  still,  when  they  have  taken  complete  possession  of 
a  field,  the  labor  of  extermination  must  be  performed  with  the 
plow.    Three  times  plowing  on  a  rich  soil  will  most  effectively 
eradicate  them,  providing  the  plowing  is  psrformed  at  a  certain 
stage  in  the  growth  of  the  plants,  anl  the  soil  all  plowed  up 
with  narrow  furrows  and  no  balks  made.     The  reason  why  so 
many  fail  in  their  efforts  to  eradicate  noxious  weeds  by  plowing 
is,  the  plowing  is  only  half  done.     A  poor  team,  a  poor,  disin- 
terested, unskillful  plowman,  with  a  poor  plow  and  dull  point, 
will  scarify  the  soil  just  enough  to  make  the  thistles  grow  well 
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the  next  season.  I  have  known  instances  where  farmers  com- 
menced plowing  thistles  early  in  the  spring,  and  kept  them  well 
plowed — four  or  five  times^-all  the  season,  when  on  tha  next 
season  a  few  thistles  appeared  ;  and  on  the  second  and  third 
seasons  they  were  as  numerous  as  ever.  And  I  have  known 
farmers  delay  plowing  them  until  they  were  in  blossom,  when 
they  would  plow  them  three  times,  and  destroy  completely  every 
root  in  the  soil,  but  the  next  year  they  would  appear  from  the 
subsoil  as  numerous  as  ever. 

725.  From  these  facts  we  learn  that,  in  order  to  eradicate 
them  thoroughly  in  one  season  by  plowing,  they  must  be  plowed 
at  a  certain  stage  in  the  growth  of  the  plant  ;  and  the  times  of 
plowing  must  not  be  too  far  apart,  nor  succeed  each  other  too 
soon.  They  must  be  "  grown  to  death."  If  they  are  plowed  in 
spring  or  summer,  before  they  have  attained  a  good  growth,  we 
may  abandon  the  idea  of  eradicating  them  during  that  season. 
If  the  soil  where  they  are  growing  is  a  sod,  let  it  bo  plowed  in 
autumn.  On  the  next  season,  when  the  thistles  begin  to  head, 
if  they  are  so  large  that  a  team  does  not  like  tc  travel  among 
them,  mow  them  and  plow  the  ground  thoroughly.  Let  no  balks 
be  made.  If  they  are  not  very  large,  they  need  not  be  mowed, 
but  the  tops  may  be  drawn  under  with  a  chain.  (See  How  to 
Do  it,  par.  68-1.)  The  tops  of  thistles  will  not  turn  to  roots,  as 
many  people  have  stated,  unless  a  portion  of  the  top  is  left  un- 
buried.  See  that  the  tops  are  completely  covered  with  earth, 
not  less  than  two  inches  deep,  otherwise  they  will  continue  to 
grow.  After  plowing,  harrow,  with  a  heavy  harrow  or  culti- 
vator, in  order  to  draw  out  as  many  roots  as  possible.  In  not 
less  than  four  weeks  plow  again,  and  then  again  in  about  five  or 
six  weeks.  The  thistles  should  have  sufficient  time  to  grow,  to 
exhaust  the  roots ;  and  they  should  not  be  allowed  to  grow  so 
long  between  the  plowings,  that  the  roots  will  begin  to  spread 
or  to  acquire  any  strength.  If  the  plowings  are  properly  done, 
four  plowings,  at  proper  intervals,  will  eradicate  any  patch  of 
Canada  thistles.  But  if  the  soil  is  stony,  and  many  balks  are 
made,  they  will  not  all  be  eradicated  in  one  season. 
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726.  If  there  are  but  few  thistles  in  a  field,  plant  some  hoed 
crop,  and  manure  highly  ;  and  cut  every  thistle  with  a  broad  hoe, 
or  pull  them  once  in  four  or  five  weeks ;  an  1  if  the  work  is 
thoroughly  done,  nono  will  appear  the  next  season.     But  if  some 
of  them  are  left  uncut,  an J  some  are  bent  down  and  bruised  a 
little,  there  will  be  lots  of  them  the  next  year.     Pulling  them  is 
more  effectual  than  hoeing,  if  every  onz  of  them  is  pulled.     Let  a 
few  only  be  left,  and  you  will  always  have  thistles.     In  pastures, 
let  them  ba  mowed  close  to  the  ground  as  soon  as  they  are  large 
enough.     One  mowing  in  the  former  part  of  the  season  will  sub- 
due them  more  than  two  mowings  after  they  have  blossomed. 
If  they  are  allowed  to  grow  unmolested  until  they  blossom  before 
they  are  mowed,  as  a  general  rule    it   will  not   subdue  them 
enough  to  pay  for  mowing,  although  I  have  known  instances,  on 
very  rich  soil,  when  thistles  were  four,  and  even   five  feet  high, 
with  large  hollow  stems,  where  they  were  mowed  before  a  heavy 
shower,  so  that  the  stubble  was  filled  with  water,  which  produced 
stagnation  of  the  sap,  and  every  root  died.     (See  Priz3  Essay, 
by  the  Author,  in  "Transactions  of  the  New  York  State  Agri- 
cultural Society,"  1846. 

CANADA  THISTLES  AMONG  CROPS. 

727.  When  they  app3ar  among  early  red  clover  that  is  to  ba 
cut  for  hay,  tho  clover  will  b3  fit  to  cut  before  the  thistles  have 
matured  sufficiently  to  go  to  sead.     "When  they  are  among  other 
grass,  let  it  bs  mowed  before  the  se3d  is  ripe.     When  they  grow 
taller  than  oats  and  barley,  when  such  crops  arc  about  one  foot 
high,  mow  off  all  the  tops  of  the  thistles.     Then  they  will  injure 
the  growth  of  grain  but  little.     Keep  them  from  going  to  seed. 
In  many  sections  of  our  country,  as  soon  as  tho  timber  is  cut  off, 
Canada  thistles  spring  up.     In  late  autumn,  take  up  every  little 
thistle  with  a  spade.     They  will  be  found,  one  in  a  place,  just 
sprung  from   the  seed.     The  roots  have  not   yet  spread  only  a 
few  inches,  and  a  spade  will  take  them  up  root  and  branch.     But 
if  these  solitary  plants  bs  left  till  next  season,  they  will  soon 
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spread  over  the  entire  ground.  If  there  are  ma:iy  thistles,  seed 
the  land  thickly  with  Kentucky  blue  grass,  orchard  grass  and 
timothy  :  then  mow  them  three  times  each  year,  until  the  stumps 
of  trees  are  rotted,  so  that  the  entire  ground  can  be  plowed. 
This  is  a' reliable  manner  of  subduing  this  pest  when  the  ground 
cannot  be  plowed.  I  have  been  accustomed  to  pull  them  with 
wooden  tongs  when  the  plants  were  few  and  scattering,  and 
the  ground  soft  ;  and  have  often  drawn  out  roots  eighteen  inches 
long.  Water  will  settle  into  the  holes  where  the  roots  grew, 
and  retard  the  growth  of  the  remaining  roots.  My  experience  is 
that  hands  with  leather  mittens  on  are  better  for  pulling  than 
wooden  pincers  or  tongs. 

WINTER  CRESS— SCURVY  GRASS — (Barbarea  Vulgaris.) 

728.  Winter  Cress  is  twin  brother  of  Field  Mustard.  The 
seed  of  mustard  and  winter  cress  look  alike,  taste  alike,  and 
possess  equal  vitality.  Winter  cress  flourishes  well  in  b\v,  wet 
places,  or  on  the  dry  upland.  It  never  matures  its  seed  in  one 
season.  The  young  plants  will  live  during  the  winter  like  mulleins 
and  bull  thistles,  and  after  fructification  the  next  season  the 
roots  will  die.  It  never  matures  its  seed  among  spring  crops, 
unless  the  plants  are  allowed  to  vegetate  the  previous  autumn, 
and  are  not  well  plowed  under  in  the  previous  spring.  When  it 
appears  in  the  spring  among  winter  crops,  it  must  be  pulled  or 
cut  off  near  the  ground,  which  is  quite  as  well  as  to  pull  it.  In 
case  there  is  much  seed  in  the  soil  plow  it,  harrow  it,  or  cultivate 
it  often,  and  grow  it  out,  as  recommended  for  mustard.  The 
next  season,  after  a  field  is  seeded  with  grass  or  early  clover,  if 
there  should  bi  much  of  it,  as  it  matures  before  clover  is  fit  to 
cut,  the  field  should  be  pastured,  so  that  the  grass  can  be  mown 
\vh.m  it  is  in  blossom. 

729.  The  difference  between  Winter  Cress  and  Field  Mustard 
is,  the  mustard  has  rough,  jagged  leaves,  and  blossoms  of  a 
lighter  color  than  cress  and  is  an  annual,  while  cress  has  smooth, 
dark  green  leaves,  and  is  a  biennial.  Dr.  Darlington's  "  Agri- 
culfural  Botany  "  says  :  "  It  is  called  Early  Barbarea,  Early 
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Winter  Cress,  and  Scurvy  Grass.  Roots  biennial,  stem  nine  to 
fifteen  inches  high.  [I  have  raised  it  three  feet  high.  Author] 
Leaves  smooth,  lower  ones  three  or  four  inches  long  ;  petals 
yellow  ;  siliques  two  or  three  inches  long  and  slender.  In  seme 
of  the  gardens  near  Philadelphia  it  is  cultivated  under  the  narao 
of  Scurvy  Grass,  as  the  leaves  afford  a  medium  salad."  The 
kind  alluded  to,  I  think,  is  Barbarea,  Praecox.  The  weed  which 
appears  in  many  of  our  gi'ain-growing  districts  is  Barbarea,  Vul- 
garis. 

ERADICATING  PIGEON  W2ED,  OR  RED  ROOT. 


730.  Pigeon  Weed, 
which  is  sometimes  cal- 
led Lilhospermum,  or 
Stony  Sc&d,  is  a  bien- 
nial plant,  and  flourish- 
es only  where  winter 
crops  arc  raised.  Al- 
though it  is  a  very 
noxious  weed,  as  its 
seeds  possess  great  vi- 
tality, and  the  stom- 
achs of  animals  will 
not  digest  them  when 
they  are  not  crushed, 
nor  will  they  be  ground 
in  the  gizzards  of  fowls, 
still  one  acre  of  mus- 
tard or  winter  cress 
is  incomparably  more 
difficult  to  exterminate 
than  ten  acres  of  pig- 
eon weed.  The  seed 
of  pigeon  weed  fur- 
nishes oil  similar  to 
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linseed  oil ;  but  it  exhausts  a  good  soil  more  than  a  crop  of  flax- 
seed  will.  By  cultivating  a  rotation  of  spring  crops,  and  by 
plowing  and  harrowing  the  ground  in  autumn,  in  order  to  pro- 
mote the  vegetation  of  the  seeds,  pigeon  weed  can  be  eradicated 
in  two  or  three  seasons,  even  if  it  has  taken  complete  possession 
of  the  soil.  Pigeon  weed,  like  winter  wheat,  must  have  t\vo 
seasons  to  mature  in.  For  this  reason  it  is  never  seen  among 
spring  wheat,  oats,  Indian  corn,  and  barley,  except  in  the  fall 
after  corn  is  cut  up. 

731.  As  some  birds  have  the  power  of  disgorging  the  con- 
tents of  their  crops,  pigeons  have  been  known  to  empty  their 
crops  of  certain  kinds  of  seed  on  recently  sowed  wheat  fields, 
and  fill  themselves  with  wheat.  No  doubt  pigeon  weed  seed  is 
often  brought  to  wheat  fields  in  this  manner  from  a  great  dis- 
tance, as  the  young  plants  frequently  appear  where  no  such  weeds 
have  ever  been  seen  before.  When  there  is  but  little  of  it,  let  it 
be  pulled  in  the  spring  or  summer.  Great  care  should  be 
exercised  that  none  of  the  seed  is?  thrown  among  barnyard 
manure,  or  where  fowls  will  eat  it,  as  they  will  drop  it  annng 
the  manure.  In  this  way  the  seed  is  sure  to  be  carried  to  some 
cultivated  field.  Birds  of  the  air  often  drop  the  seed  in  mellow 
places,  where  they  go  daily  to  roll.  L3t  such  plants  always  be 
pulled  early  in  the  season.  When  wheat  is  put  in  with  a  drill, 
men  can  travel  between  the  drills  to  pull  noxious  weeds  with- 
out tra  i.pling  down  the  growing  wheat. 

OX-EYE  DAISIES  —  ( Leucanthemum    Vulgarc.)  —  now  TO  ERADICATE. 

"  For  who  but  ho  who  arched  the  skies, 
And  pours  the  day-spring's  living  flood  ; 
Wondrous  alike  in  all  he  tries. 
Could  rear  the  daisy's  purple  bud  T'—f.  M.  GOOD. 

732.  The  Daisy  is  a  perennial  plant,  and  will  root  out  grass, 
until  it  obtains  complete  ascendency  over  all  other  plants.  It  i? 
propagated  by  the  spreading  of  its  roots  and  by  the  seed.  The 
seed  will  vegetate  if  dropped  anywhere  on  a  tough  sod  ;  arid 
when  daisies  abound  in  a  pasturo  field,  and  arc  allowed  to 
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mature  their  seed,  cattle  will  eat  the  Leads,  and  scatter  the  seed 
in  their  droppings  over  the  whole  farm  in  one  season.  They 
may  be  easily  exterminated  by  cultivating  a  rotation  of  spring 
crops  lor  four  seasons,  allowing  no  seed  to  mature.  When  a 
hoed  crop  is  raised,  every  stool  or  bunch  of  daisies  must  be 

pulled  or  hoed  up  and 
the  dust  shook  off,  and 
when  the  soil  is  plowed 
the  next  season  every 
stool  or  bunch  must 
be  buried  not  less  than 
two  inches  deep.  Pull 
them  in  the  nooks  of 
fences  when  the  soil 
is  wet,  and  throw  them 
in  heaps,  or  remove  the 
fences,  and  plow  them. 
If  a  winter  crop  is 
grown  on  the  soil 
where  they  exist,  they 
will  vegetate  in  Aut- 
umn and  mature  their 
seed  the  next  season, 
before  a  crop  of  grain 
is  ripe.  Sometimes 
timothy  seed  is  full  of 
daisy  seed,  and  as  the 
seeds  are  so  small,  it 
is  difficult  to  perceive 
them.  Dried  daisies  for 

fodder  are  about  as  nutrition  as  aa  equal  quantity  of  fine  brush. 

Pity  the  sorrows  of  a  poor  animal  that  is  compelled  to  subsist  on 

daisy  hay  !     One  crop  of  daisies  will  exhaust  a  soil  more  than 

two  crops  of  clover. 

733.  Sometimes  very  careful  farmers  meet  with   bunches  of 

daisies  in  their  meadows  or  pasture  where  no  other  weed  can  be 
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found.  Where  do  they  come  from?  Cattle  brought  the  seed. 
I  have  in  mind  a  neat  farmer  who  kept  a  drove  of  cattle  one 
night,  which  had  been  fed  on  hay,  among  which  there  was  daisy 
seed.  Wherever  those  cattle  left  droppings,  a  bunch  of  luxuriant 
daisies  sprang  up  nearly  two  years  afterwards.  It  was  a  mys- 
tery he  coultl  not  solve,  that  they  should  not  appear  till  so  long 
a  time  had  elapsed.  The  seed  was  dropped  in  January.  The 
next  spring  they  vegetated,  and  grew  all  the  season  without 
sending  up  any  seed  stems.  Of  course,  daisies  would  hardly  be 
noticed  that  season  while  the  young  plants  were  getting  well 
rooted.  But  the  next  season  the  tall  stems  and  large  white 
blossoms  marked  the  spots  where  the  strange  cattle  dropped  tha 
seeds.  This  is  one  of  the  ways  that  the  ox-eye  daisy  becomes 
scattered  over  clean  meadows  and  pastures.  Another  common 
way  is  by  purchasing  manure  and  hay,  and  sowing  grass  seed,  in 
which  there  is  daisy  seed.  When  there  is  but  a  little  in  a  place, 
pull  or  dig  it  up  before  the  seed  is  matured.  That  man  who 
feeds  hay  with  daisies  in  it  will  soon  have  it  in  every  field  on  his 
farm.  Most  writers  affirm  that  no  seed  will  ever  germinate 
after  it  has  boen  through  sheep.  Although  sheep  grind  their 
feed  fine,  I  am  satisfied  they  do  not  crush  all  the  seed. 

734.  J.  J.  THOMAS,  writes :  — "  Many  portions  of  the 
State  of  New  York  and  Pennsylvania  are  infested  with  this 
weed.  In  many  places  we  may  observe  the  clear  white  of  its 
abundant  blossoms  contrasting  with  the  deep  green  of  surround- 
ing vegetation.  It  is  hardy,  and  seems  to  flourish  where  other 
plants  are  starved;  while  on  fertile  soils  it  vies  with  the  most 
luxuriant,  endeavoring  to  outstrip  every  cultivated  crop,  and 
thus  exhibiting  to  the  passer-by  the  unthrift  of  every  farmer  who 
suffers  its  existence  upon  his  soil.  It  is  a  very  prolific  weed, 
each  root  throwing  up  from  sixty  to  seventy-five  main  stalks, 
each  with  half  a  dozen  side  branches,  and  not  one  without  its 
seed  head  well  filled  with  fully-developed  germs  for  future  crops 
of  this  pest  of  the  farm.  Upon  stumpy  land  it  is  very  difficult  to 
eradicate  the  white  daisy.  But  on  land  which  can  all  be  plowed 
while  they  are  in  early  blossom,  just  deep  enough  to  cover  them 
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well,  they  can  soon  be  eradicated.  After  the  first  plowing,  allow 
the  roots  to  dry  for  a  few  days,  and  then,  in  dry  weather,  plow 
again,  being  careful  to  plow  well,  and  follow  with  a  thorough 
harrowing.  When  the  proper  season  arrives  for  sowing  buck- 
wheat, plow  anl  harrow  again,  and  sow  thickly  with  this  grain, 
and  the  daisy  will  be  destroyed  if  the  work  has  been  thoroughly 
done.  Ths  importance  of  bringing  the  soil  into  full  cultivation 
while  the  daisy  is  in  blossom  cannot  be  overstated.  Turn  the 
weeds  all  und'^r  before  the  seeds  begin  to  ripen,  and  with  the 
harrow  keep  the  plants  from  taking  root,  and  they  will  soon  give 
up  the  contest.  The  seed  product  of  the  white  daisy  is  enormous. 
There  are  not  often  less  than  one  hundred  and  fifty  heads  to  the 
single  root — often  five  times  that  number,  and  each  full  to  over- 
flowing with  seeds.  We  hava  found,  by  actual  count,  over  four 
hundred;  and  placing  the  estimate  at  one  half  that  number  for  the 
lowest  number  of  seed  heads  per  plant,  we  have  thirty  thousand 
seeds  from  one.  At  that  rate  of  increase,  the  soil  upon  which 
they  are  allowed  to  grow  will  soon  have  room  for  nothing  besides. 
Pulling  them  by  hand,  we  need  only  undertake  after  a  soaking 
rain.  Their  roots,  so  numerous  and  so  strongly  fixed  to  the  soil, 
will  not  come  up  at  any  time  without  a  strong  pull;  and  when 
the  ground  is  dry,  the  plants  will  break  before  they  will  loose  their 
hold.  0  ne  of  the  best  ways  to  keep  clear  of  them  is  to  use 
great  caution  about  sowing  them.  Every  farmer  should  be  able 
to  detect  all  kinds  of  foal  seeds  at  a  glance.  Tiie  white  daisy 
has  a  seed  considerably  larger  than  timothy  see;!,  shaped  some- 
what like  the  seed  of  the  carrot,  but  smooth  and  destitute  of  fuzz. 
Its  color  is  light  drab  and  brown,  in  parallel  stripes,  running  from 
one  end  of  the  seed  to  the  other.  When  once  known  it  is  easily 
detected." 

HORSE  SORREL,    SHEEP  SORREL,   AND  WOOD  SORREL. 

135.  Botanists  have  arranged  the  field  sorrel  under  the  head 
of  Rumuc  Acetosdla  and  Oxalis  Acetosella.  And  although  most 
practical  farmers  are  accustomed  to  spsak  of  sorrel  as  sheep 
sorrel,  horse  sorrel  or  wood  sorrel,  I  have  not  betn  able  to  find 


THE  YOUNG  FARMEH's  MANUAL.  373 

in  any  botany  a  plant  described  as  horse  sorrel.  What  is  most 
commonly  called  horse  sorrel,  Dr.  J)arlington  describes  as  sheep 
sorrel,  and  some  other  botanists  call  it  common  wood  sorral. 

736.  There  are  so  many  kinds  of  sorrel  that  it  is  not  con- 
sidered important    for  my  purpose  in  this  treatise    to  give  a 
botanical  description  of  them.     The  horse  sorrel,  which  is  often 
called  field  sorrel  and  wood  sorrel,  and  sometimes  sheep  sorrel, 
may  be  known  by  its  large,  long  leaves,  of  a  lanceolate,  hastate 
shape,  or  of  a  shape  somewhat  like  a  lance  and  spear  combined. 
There  is,  usually,  a  kind  of  hook  or  projection  on  each  side  near 
the  base  of  each  leaf,  which  are  always  long  and  narrow.     On 
rich  soils  I  have  often  seen  them  three  inches  long.     The  leaves 
are  usually  very  tender,  and  children  as  well  as  adults  eat  them 
with  avidity  ;  although  too  much  of  them  would  be  injurious,  on 
account  of  the  large  quantity  of  oxalic  acid  which  chemists  tell 
us  exists  in  the  leaves  of  sorrel. 

737.  What  is  commonly  called  sheep  sorrel  has  leaves  very 
much  like  sweet  clover,  and  the  leaves  are  very  tender,  and  are 
relished  much  better  than  the  other  kind  of  sorrel,  as  the  acid 
taste  is  more  delicate.     This  kind  of  sorrel  is  often  met  with  when 
harvesting  spring  wheat,  oats  or  barley.     It  grows  in  little  tufts, 
and  at  first  sight  looks  a  little  like  a  tuft  of  young  and  tender 
clover. 

738.  Both  kinds  are  found  along  fences  where  the  soil  is 
mellow  and  the  grass  has  run  out  ;  and  sometimes  they  are 
about  the  only  herbage  that  will  grow  in  certain  portions  of  a 
cultivated  field.     Sometimes  large  stems  will  be  sent  up  from  one 
to  two  feet  high,  full  of  seed,  which,  if  allowed  to  mature  and 
fall  to  the  ground,  will  remain  in  the  soil  for  many  years,  unless 
it  is  so  near  the  surface  that  the  moisture  and  heat  are  just  right 
to  cause  it  to  vegetate.     Sorrel  is  by  no  means  a  troublesome 
weed,  providing  one  understands  its  habit  and  knows  how  to 
eradicate  it. 

739.  Sometimes  when  soils  have  been  impoverished  by  a  bad 
system  of  management,  so  that  it  is  difficult  to  seed  it  down  with 
any  kind  of  grass,  sorrel  will  take  complete  possession.     It  is  a 
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very  hardy  plant,  and  will  flourish  on  barren  places  where  no 
other  green  thing  will  attempt  t  o  grow. 

HOW  TO  ERADICATE  IT. 

740.  In  the  first  place,  keep  it  from  going  to  seeJ.     Then 
cultivate  the  soil  well,  and  manure  it  abundantly  for  a  few  suc- 
cessive seasons,  and  sorrel  will  give  no  farther  trouble.     Sorrel 
never  flourishes  luxuriantly  on  a  soil  that  will  yield  three  tons  of 
hay  per  acre,  or  thirty  bushels  of  wheat,  or  eighty  bushels  of 
oats,  or  eighty  bushels  of  shelled  Indian  corn  per  acre  ;  because 
cultivated  plants  will  soon  supplant  it.     Red  clover,  for  example, 
and  orchard   grass  will  grow  so  quickly,  if  the  soil  is  not  too 
barren,  that  sorrel  will  be  effectually  choked  out. 

741.  Now,  suppose  there  is  more  sorrel  in  a  field  than  there 
is  anything  else.     Haul  on  as  much  barn-yard  manure  as  can  be 
plowed  under  conveniently,  and  plant  it  with  Indian  corn,  and 
cultivate  it  well,  letting  none  go  to  seed.     Should  it  come  up 
thickly  in  autumn,  and  bo  forward  enough  to  go  to  seed  before 
winter,  let  the  ground  be  plowed  next  spring,  and  about  the  first 
of  June    plow  the  ground  again,  and  on  a  dry  day  harrow  it 
thoroughly.     About  the  first  of  July  plow  again,  and  sow  buck- 
wheat.    In  autumn  give  another  oat  of  manure,  if  the  soil  is 
not  already  rich  enough,  and  the  following  spring  plow  again, 
and  sow  spring  rye,  and  seed  down  with  red  clover  and  orchard 
grass.     Sorrel  will  give   no  more  trouble,  if  treated  in  this  way, 
until  the  grass  has  begun  to  fail.     This  is  a  rare  plant  on  a  farm, 
where  a  g.ood  rotation  system  has  been  a:loptsd. 

EXTIRPATING  SORREL  BY  APPLYING  LIME. 

742.  The  scientific  remedy  for  killing  sorrel  is  an  application 
of    lime     to    the    soil    where     it   grows.       The    agricultural 
chemistry  of  this  lofty  philosophy  is,  that  there  is  oxalic  acid  in 
the  son-el,  and  there  is  an  excess  of  it  in  the  soil.     Iherofore  an 
alkali  (there  is  alkali  in  lime)  must  be  applied  to  the  soil  for 
the  purpose  of  neutralizing  this  oxalic  acid,  which  is  found  only 
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in  the  sorrel.  Distinguished  agricultural  chemists  have  recom- 
mended this  practice  for  the  certain  extirpation  of  sorrel  from  the 
soil  !  And  credulous  and  honest  farmers,  who  thought  them- 
selves very  ignorant,  have  applied  lime  bountifully  for  that 
purpose  ;  and  editors  of  agricultural  papers  have  reiterated  this 
remedy  as  the  only  infallible  panacea  for  the  extirpation  of 
sorrel ! 

743.  If  an  old  superannuated  grandmother,  who  never  saw 
any  books  except  her  Bible  and  the  Babes  in  the  Woods,  could 
not  give  a  more  philosophical  and  practical  remedy  for  the  extir- 
pation of  sorrel  than  the  application  of  lime  for  the  purpose  of 
neutralizing  the  oxalic  acid  that  might  be  formed  in  the  sorrel, 
any  one  might  be  justified  in  denominating  her  a  demented  old 
dotard.     One  might,  with  the  same  propriety,  apply  lime  to  the 
roots  of  currant  bushes,  for  the  purpose  of  neutralizing  the  acid 
that  we  taste  in  currants. 

744.  It  is  indeed  passing  strange  that  wise  chemists  should 
have  fallen  into   such  a  blunder  as  this.     Oxalic  acid  does  not 
exist  in  the  soil.     Therefore    what  folly  to  apply  an  alkali  to 
neutralize  an  acid  that  is  not  there.     It  is  no  evidence  of  a  sour- 
ness in  a  soil   because  it  produces  sour  and  bitter  plants.     The 
acid  is   formed  in  the  growing  plant.    -It  is  not  absorbed  from 
the  soil  by  the  roots  of  sorrel  and  conveyed  up  iuto  the  leaves  ; 
and  it  is  ridiculously  absurd  to  assume  that  lime  may  bo  applied 
as  a  remedy  for  the  extirpation  of  sorrel. 

745.  This  position  is  well  substantiated  by  the  fact  that  sorrel 
has  often  been  seen  to  grow  luxuriantly  in  close  proximity  to 
lime  kilns,  where  lime  had  been  applied  at  the  rate  of  several 
thousands  of  bushels  per  acre.    All  the  effect  limy  can  have  in 
extirpating  sorrel  will  be  produced  by  preparing  the  soil  by  way 
of  fertilizing  it  for  other  plants  which  will  overgrow  and  supplant 
the  sorrel. 

746.  Since  writing  the  foregoing  paragraphs,  I  was  pleased 
to  meet  with  the  following  remarks  in  the   American  Agriculturist, 
previous  to  my  editorial  connection  with  it  : — ''  Lime   is  often 
recommended  to  kill  out  sorrel  j  the  alleged  reason  being  that 
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the  oxalic  acid  ia  the  sorrel  shows  that  the  soil  is  sour,  and  to 
remedy  this  we  must  apply  an  alkali,  liko  lime.  Doubtless  good 
often  comes  from  sue!)  application  of  lime,  but  not  for  the  reason 
here  given. 

747.  The  presence  of  oxalic  acid  in  sorrel  is  no  better  proof 
that  the  land  is  sour,  than  is  the  acidity  of  the  apple  or  of  the 
rhubarb  plant.     The  same  ground  which  grows  a  sour  apple  will 
grow  a  sweet  one  ;  the  two  often  grow  on  the  same  tree.     The 
vegetable  acids  (of  vrhich  oxalic   is  one)  are  produce i  in  the 
organism  of  the  tree  or  plant,  and  not  in  the  land.     True,  the 
elements  of  the  acid  are  gathered  from  the  soil  and  air ;  but  they 
do  nob  exist  in  the  acid  form  which  we  find  in  the  plants.     These 
very  elements,  when  taken  up  by  a  potatoe  plant,  form  starch. 
When  taken  up  by  a  corn  plant,  form  sugar,  and  when  taken  up 
by  a  grape  vine,  form  tartaric  acid.     If  the  soil  itself  be  as  closely 
examined  as  science  will  permit,  there  will  be  found  neither  the 
starch  of  the  potatoe,  the  sugar  of  the  corn,  the  cream  of  tartar 
of  grapes,  nor  the  oxalic  acid  of  sorrel.     In  view  of  these  facts, 
then,  it  is  usoless  to  apply  an  alkali  to  the  soil  to  neutralize  an 
acid  which  does  not  exist  there.     But  is  there,  then,  no  way  of 
eradicating   sorrel  ?      Yes.     It   spreads   like   quack-grass   and 
Canada  thistles,  chiefly  by   underground   stems  with  numerous 
joints,  each  of  which  will  form  a  plant.     Break  up  the  laud  in 
July  and  August  and  put  in  a  crop  of  buckwheat  or  rutabagas  ; 
and  the  intruder  will  be  pretty  well  snubbed  out.     A  corn  crop, 
or  other  hoed  crop,  if  well  drilled  in  mid-summer,  will   answer  a 
good  purpose.     Dressings  of  the  soil  are  also  very  important. 
Applications  of  lime  are  useful  to  decompose  vegetable  matter, 
and  so  to  '  warm  up'  the  land  and  quicken  the  growth  of  plants. 
Chief  of  all  in  value  is  barn-yard  manure  applied  copiously  and 
well  worked  in.     This  gives  strong  food  for  the  vigorous  growth 
of  other  plants  than  sorrels  ;  and  when  they  occupy  the  land, 
this  badge  of  an  impoverished  soil  will  disappear.'7 
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THE  SHEEP  LAUREL. — ( Kalmia  Angustifolia. ) 

748.  This  plant,  which 
is  common  on  hill  sides  and 
in  pastures,  is  known  by 
the  names  Sheep  Laurel, 
Lambkill,  and  Dwarf  Lau- 
rel. It  is  a  small  ever- 
green shrub,  about  two  feet 
high  with  slender  branches. 
The  leaves  arc  light-green, 
pale  on  the  under  side,  and 
of  the  size  and  shape  shown 
in  the  engraving,  which  re- 
presents a  flowering  branch 
of  the  natural  size.  The 
flowers  are  crimson,  and 
though  not  particularly 
showy,  are,  upon  close  in- 
spection, curious  and  beau- 
tiful. I  notice  this  shrub 
on  account  of  its  alleged 
poisonous  effects  when  eat- 
en by  sheep.  The  very 
general  impression  that  it 
possesses  poisonous  quali- 
ties is  indicated  by  two  of 
the  popular  names  quoted 
above  ;  but  after  a  pretty 
diligent  search  for  authen- 
tic statements  in  regard  to 
its  deleterious  qualities,  I 
find  the  accounts  vaguo 
and  unsatisfactor  y. 

749.  Mr.  L.  A.  Morrell, 
author  of  the  American 
Shepherd,  states  that  it  is  poisonous 


THE  SHEEP 

From  the  antidotes  pub- 
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lishcd  from  time  to  time  by  the  agricultural  papers,  I  infer  that 
it  is  at  most  a  weak  poison. 

750.  The  best  manner  of  exterminating  it  is  to  mow  it  c'.ose 
to  the  ground  early  in  the  season,  and  as  often  afterwards  as  it 
is  large  enough  to  be  mowed.     This   will  subdue  it  in  pastures 
and  meadows  until  the  ground  can  be  plowed  aud  hoed.     One 
four-years  rotation  of  crops  will  exterminate  the  last  vestige  of 
it,  if  the  work  be  well  performed. 

TOAD-FLAX. 

751.  Within  the  remembrance  of  many  of  our  readers  there 
was  a  plant  cultivated  in  gardens  as  an  ornament  which  bore 
the  popular  name  of  "  Butter  and  Eggs."     It  has  quite  disap- 
peared from  our  gardens,  but  has  taken  up  its  abode  in  fields 
and  meadows,  and  along  the  roadside,  where  it  not  only  flourishes 
without  any  care,  but  strongly  resists  the  efforts  made  to  get  rid 
of  it.     The  engraving  shows  the  upper  part  of  a  stem  with  t'.ic 
flowers — the  whole  stem  being  from  one  to  three  feet  high,  and 
bearing  below  long  and  narrow  leaves,  like  those  shown  in  the 
figure.     The  structure  of  the  flower  is  quite  curious,  and  will 
repay  examination.     The  four  stamens  and   the  pistil  arc  quite 
hidden  within  the  flower.     The  pod,  instead  of  splitting  \.  hen 
ripe,  opens  one  or  two  holes  in  its  sides  to  allow  the  saed  to  fall 
out.  The  leaves  are  of  a  pale  green,  the  flowers  of  a  light  yellow 
color,  except  the  palate,  which  is  of  a  bright  orange.     This  con- 
trast of  colors  doubtless  gave  origin  to  the  name  "  Butter  and 
Eggs."     But  the  most  important  part  of  the  plant  is  the  root, 
which  is  woody,  creeping,  and  very  tenacious  of  life, — qualities 
which  render  it  a  troublesome  weed.     In  some  places  the  notion 
prevails  that  the  more  its  destruction  is  attempted,  the  faster 
it  spreads  ;  and  with  this  view  patches  are  sometimes  left  in  the 
fields  for  fear  of  making  matters  worse  by  disturbing  them.    This 
belief  has  some  foundation  in  fact,   and  there  is  no  doubt  that 
plowing  and  harrowing  will  break  and  scatter  the  roots,  every 
pieco  of  which  will  start  and  form  a  plant.     But  a  field  infested 
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with  this,  or  similar  weeds,  should  be  kept  in  hoed  crops  until 
the  evil  is  exterminated. 
In  Pennsylvania,  the 
plant  is  known  as  Ran= 
stead-weed,  on  account, 
it  is  said,  of  its  introduc- 
tion there  by  a  Mr.  Ran- 
stead,  who,  many  years 
ago,  cultivated  it  in  his 
garden.  The  name  Toad- 
flux  is  the  one  by  which 
the  plant  is  known  in 
England  ;  and  as  it  is 
very  desirable  to  pre- 
serve uniformity  in  popu- 
lar as  well  as  botanical 
names,  we  give  it  the 
preference  over  the 
others.  To  eradicate, 
never  let  a  plant  go  to 
seed.  Mow  it  in  past- 
ures and  meadows,  and 
plant  Indian  corn  one 
year,  and  sow  buckwheat 
the  next.  This  will  des- 
troy it. 

Wnen  single  plants 
first  appear,  pull  them 
before  they  blossom. 
When  mowing  grass,  if 
any  1ms  matured  its  seed, 
cut  it  up  with  care,  and 
burn  it  or  destroy  it. 

When  this  plant  appears  in  old  pastures,  plow  the  ground, 
manure  well,  and  seed  with  orchard  grass  and  Kentucky  blue 
grass  and  red  clover. 
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CHESS  OR  CHEAT. — Bromus  Sccalinus. 
752.  I  doubt  whether  there  is  another  plant  in  the  world 
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that  has  elicited  so  much  discussion  as  this.  It  is  my  purpose  tc 
show  what  chess  is,  how  it  may  be  identified  when  seen,  and  how 
exterminated.  Thousands  of  good  farmers  do  not  even  know  it 
when  they  meet  with  it.  The  illustration  represents  the  full 
size  of  a  large  panicle  of  the  grain.  By  comparing  this  re- 
presentation with  a  growing  specimen,  any  one  will  be  able  tc 
recognize  it.  The  little  awn,  or  bristle  to  the  chaff  of  each  grain, 
varies  much  in  length,  being  sometimes  longer  than  is  shown  in 
the  engraving.  Although  the  chess  grows  luxuriantly,  it  can 
not  be  considered  other  than  as  a  worthless  weed,- which  should 
be  carefully  eradicated.  An  attempt  was  made  some  years  ago 
to  introduce  it  under  the  name  of  Willard's  Bromus  It  was 
found  to  yield  a  large  quantity  of  fodder,  but  its  quality  was 
shown  by  direct  experiment  to  be  poor.  Cows  having  equally 
free  access  to  the  bromus,  or  chess,  and  swale  hay  and  corn- 
stalks, invariably  neglected  the  chess. 

TRANSMUTATION   OP  WHEAT  TO  CHESS. 

753.  There  is  a  mystery  about  the  phenomena  that  farmers 
some  times  meet  with  concerning  chess.  Some  men  have  scouted 
at  the  idea  that  wheat  will  ever  produce  chess.  Editors  of 
agricultural  papers  have  denounced  intelligent  farmers  as  con- 
summate ninnies  because  they  have  sometimes  been  induced  to 
believe  that  the  wheat  plant  has  sometimes  produced  chess  ;  and 
I  suppose  I  shall  be  denounced  as  an  ignoramus  for  appearing  to 
acknowledge  any  thing  of  the  kind.  But  fads  are  stubborn 
things.  I  cannot  affirm  that  wheat  never  does  produce  cbess. 
I  have  seen  chess  produced  where,  had  it  not  been  for  my 
knowledge  of  botany,  I  would  not  hesitate  for  a  moment  to 
say  that  the  chess  sprang  iroui  wheat.  My  botanical  knowledge 
assures  me  that  wheat  never  produces  chess.  And  I  think  that 
is  correct  : 

QUERY. — An  ox  broke  into  a  field  of  wheat  early  in  the 
spring'  and  cropped  off  tlu  spears  for  several  feet  square  where 
he  entered  the  enclosure.  Wherever  he  ate  off  the  wheat,  largo 
chess  appeared.  The  ground  was  quite  soft  where  he  walked 
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across  the  field  ;  and  stems  of  chess  grew  around  every  track  ; 
and  no  chess  could  be  found  any  where  else  in  the  field.  Who 
will  explain  to  ine  whence  came  the  chess  ?  In  another  instance, 
there  was  a  hollow  in  the  field  where  wheat  was  sowed,  which 
covered  an  area  of  several  square  rods.  Water  would  often 
stand  several  inches  deep  in  this  hollow,  and  freeze  and  thaw 
until  it  had  all  evaporated.  Good  wheat  grew  up  to  the  point 
where  the  water  covered  the  ground.  Below  the  water-mark, 
nothing  but  chess  appeared.  If  this  is  not  a  poser  for  botanists, 
I  am  no  judge  of  wheat  and  chess.  I  ask,  where  did  it  come 
from  ?  You  say,  and  I  also  say,  that  it  never  sprang  from  wheat. 
It  was  never  sowed  there.  Has  any  one  ever  sowed  chess,  for  a 
succession  of  years,  to  produce  wheat  ?  With  all  .,iy  knowledge 
of  botany,  I  dare  not  affirm  that  nice  wheat  may  not  be  pro- 
duced from  chess !  It  is  said  that  our  peach  es  originated  from 
almonds.  Is  it  any  more  incredible  that  wheat  should  have 
sprung  from  chess  ?  Who  can  deny  it  ?  and  at  the  same  time 
give  us  indubitable  assurance  that  it  is  not  so  ? 

154.  If  we  let  some  kind  of  turnips  remain  in  the  ground  all 
winter  and  go  to  seed  the  next  season,  the  product  will  be 
nothing  but  tops.  It  may  not  always  be  so.  But  I  have 
always  found  this  not  to  fail.  This  is  a  fact.  Now ,  then,  I  ask 
botanists  to  explain  it  on  philosophical  principles. 

755.  Botanists  agree,  that  as  chess  belongs  to  a  distinct 
genus  from  wheat,  the  possibility  of  its  ever  changing  from  one 
to  the  other  is  effectually  excluded.  Chess  is  very  prolific.  One 
seed  will  often  bring  forth  a  thousand-fold.  The  kernels  will 
pass  through  the  stomachs  of  animals,  the  gizzards  of  birds 
and  domestic  fowls  without  losing  their  vitality.  They  will 
often  remain  in  the  ground  for  years,  and  then  grow  when  it  is 
brought  near  the  surface  of  the  ground.  J.  J.  THOMAS  affirms 
in  the  Annual  Register,  that  "  chess  will  often  grow  not  more 
than  two  inches  high,  and  perfect  the  seed,"  which  seems  almost 
incredible.  It  is  easily  eradicated  by  raising  none  but  spring 
crops,  and  sowing  none  of  the  seed  with  winter  grain.  A  good 
fa-ining  mill  will  blow  it  all  out,  as  it  is  much  lighter  than  wheat 
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or  rye.  Then,  do  not  ft-ed  it  to  fowls  or  stock  until  ic  is 
ground  or  boiled.  There  is  so  little  nourishment  in  it,  that  it  is 
hardly  worth  grinding  into  meal. 

BURDOCK — (Lappa  Major.) 

757.  No  good  farmer  will  allow  this  coarse  and  disagreeable 
weed  to  flourish  on  his  farm.  After  a  few  plants  have  been 
allowed  to  go  to  seed,  a  long  time  will  elapse  before  they  can 
be  exterminated.  As  burdock  is  a  biennial  plant,  the  seeds  ger- 
minate one  season,  and  produce  seed  the  next  season.  After 
this,  the  root  and  all  dies.  Eurdock  is  seldom  seen  in  cultivated 
fields.  In  neglected  nooks,  where  the  ground  is  rich  and  bare, 
burdock  will  supplant  every  thing  else. 

758.  The  best  way  to  eradicate  the  plants  is  to  cut  them  with 
sharp  hoes,  two  or  more  inches  below  tlie  surface  of  the  ground, 
late  in  autumn,  when  the  water  will  enter  the  roots  and  destroy 
them.  If  the  ground  where  they  grow  can  be  plowed,  they  may 
be  easily  exterminated,  unless  there  is  much  seed  in  the  soil, 
which  a  few  years  of  cultivation  will  destroy  by  vegetation. 

WILD  MUSTARD — CHARLOCK. — (Sinapis  Arvensis.) 

759.  A  branching,  annual  plant,  two  to  six  feet  high.  Lower 
leaves  deeply  lobed,  and  varying  much  in  their  shape,  the  upper 
ones  not  lobed,  but  toothed  or  notched.  Stem  and  leaves  rough 
with  scattered  hairs,  which  generally  point  backwards.  Flowers 
bright  yellow,  numerous,  appearing  from  June  till  August,  con- 
sisting of  four  small  sepals  and  four  large  yellow  petals,  the  lat- 
ter narrowed  into  a  long  claw  at  the  base,  the  other  end  ovate, 
with  generally  a  slight  notch  in  the  end.  Pods  one  to  one  and- 
a-half  inches  long,  tipped  with  the  dried  style  of  the  flower.  Seeds 
numerous,  round  and  black.  Plant  varies  much  in  different 
situations.  In  some  places  it  is  six  or  seven  feet  high,  very 
branching,  and  producing  thousands  of  seeds  ;  and  in  dry,  hard 
soils  I  have  seen  it  but  a  few  inches  high,  tipped  with  a  single 
flower.  Most  abundant  in  the  central  and  western  part  of  the 
state  of  Xew  York,  where  it  is  a  great  nuisance. 
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We  know  of  no  weed  in  the  grain-growing  districts  of  New 
York  that  is  so  difficult  to  exterminate  as  this.  Canada  thistles, 
daisies,  and  dock  can  be  eradicated  with  facility,  compared  with 
this.  Field  mustard  is  an  annual  plant,  having  leaves  like  the 
turnip,  and  bright  yellow  flowers.  It  starts  from  the  seed  at 
any  time  between  early  spring  and  late  autumn.  The  plants  grow 
rapidly,  and  produce  a  large  number  of  seeds  in  a  short  time. 
In  ordinary  seasons,  two  crops  will  mature  on  the  same  field,  but 
winter  kills  every  plant.  The  seeds  will  remain  in  the  ground  ti 
life  time  without  losing  their  vitality.  We  have  cultivated  a 
field  sixteen  successive  seasons,  allowing  no  mustard  to  go  to 
seed  ;  but  deep  plowing  brought  seed  to  the  surface  the  seven- 
teenth year,  so  that  the  ground  was  nearly  covered  with  the  young 
plants. 

When  wheat,  rye,  barley,  oats,  flax,  and  such  crops  are  raised, 
if  there  is  mustard  seed  in  the  soil  it  will  appear,  and  will  ripen 
its  seed  before  the  crops.  Much  of  the  seed  will  shell  out  while 
the  grain  is  being  harvested.  If  it  should  not  be  covered  with 
earth  sufficiently  deep  to  promote  vegetation,  it  will  remain  until 
the  next  season,  or  until  the  moisture  and  heat  happen  to  be  just 
right  to  cause  germination. 

There  are  two  things  indispensably  necessary  to  exterminate 
mustard.  One  is  to  allow  no  seed  to  mature ;  and  the  other  is, 
to  cultivate  such  crops  as  will  induce  all  the  seed  to  vegetate, 
that  the  plants  may  be  destroyed  before  they  go  to  seed.  Grain 
having  mustard  seed  among  it  should  never  be  fed  to  stock  until 
after  it  is  ground  into  meal. 

When  mustard  comes  up  very  thick,  harrow  the  ground 
thoroughly,  as  soon  as  the  crop  of  grain  lias  been  removed. 
After  a  few  weeks  have  elapsed,  harrow  it  again.  This  will 
destroy  most  of  the  young  plants  in  the  seed  leaf.  After  this, 
use  a  cultivator  instead  of  a  harrow.  These  repeated  scarify- 
ings  will  cover  the  seed  and  bring  others  near  the  surface,  so  that 
a  large  proportion  vegetates  and  dies  before  winter.  The  next 
season  harrow  the  ground  early  in  the  spring,  so  as  to  start  a  new 
crop  of  the  seed.  Plow  it  soon  after  the  time  for  plowing  for 
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Indian  corn.  Harrow  again  in  about  two  weeks.  After  an- 
other fortnight,  plow  and  sow  buck-wheat ;  as  soon  as  the  buck- 
wheat is  harvested,  harrow  the  ground  again.  The  next  season 
manure  well,  and  raise  a  hoed  crop ;  and  allow  no  mustard  to 
go  to  seed.  Next  sow  a  crop  of  winter  grain.  The  mustard 
may  now  appear  quite  thick,  but  none  of  it  will  have  time  to 
ripen  before  winter,  when  every  plant  will  die.  A  limited 
number  of  plants  will  appear  the  next  season  among  the  stand- 
ing grain.  When  they  are  in  full  blossom,  let  every  one  be  pull- 
ed. A  careful,  faithful  man  will  be  able  to  pull  all  the  mustard 
in  a  day  that  will  appear  on  several  acres,  after  the  soil  has  been 
treated  in  the  manner  recommended.  After  this,  any  kind  of 
grain  may  be  raised.  But  for  more  than  twenty  years  mustard 
will  come  up  every  season,  and  must  be  pulled  up  before  it  ripens.. 
This  is  the  only  way  that  our  cultivatable  fields  can  be  rid  of  this 
pestiferous  plant.  Incessant  vigilance  from  year  to  year  will  ex- 
terminate it  effectually. 

THE    DANDKLION ITS  USES HOW   CULTIVATED  AND    EXTERMINATED. 

700.  This  article  was  prepared  for  the  Am.  Agriculturist. 
"  Most  persons  look  upon  the  dandelion  as  a  weed  to  be  exter- 
minated rather  than  as  a  plant  to  be  cultivated.  Every  meadow 
and  gross  plot  is  studded  with  its  bright  yellow  blossoms  in 
spring.  The  dandelion  is  so  common  a  plant  that  we  are  ac- 
customed to  overlook  its  beauty  ;  yet  our  engraving  shows  that 
its  leaves  are  not  inelegant,  while  its  flowers  are  quite  as  pretty 
as  many  we  cultivate  for  ornament.  Each  little  one-seeded  fruit 
has  a  delicate,  little,  long  handled  parasol  made  up  of  hairs  at- 
tached to  it — a  contrivance  well  adapted  to  aid  in  its  distribution 
by  the  winds.  The  leaves  vary  greatly  according  to  the  situation 
in  which  the  p'ant  grows  ;  but  they  are  all  marked  with  strong 
tooth-like  notches,  which  suggested  one  of  the  French  names  of 
the  plant,  Dent  de  lion  (lion's  tooth),  from  which  is  derived  our 
word  dandelion.  The  leaves  of  the  dandelion  are  much  used 
as  greens ;  and  when  blanched,  they  form  a  salacl  like  endive. 
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The  root  is  employed  medicinally,  and  is  one  of  the  many  articles 
used  as  substitutes  for  or  to  mix  with  coffee.  The  plant  is 
botanically  related  to  both  chicory  and  endive,  and  is  used  in  a 
similar  way.  Those  who  value  it  for  greens  will  find  it  much 
better  to  cultivate  the  plants  than  to  depend  upon  those  which 
grow  spontaneously,  as  they  are  superior,  and  are  always  at 
hand.  When  the  root  is  required,  it  should  always  be  taken  up 
in  the  fall,  as  then  it  contains  most  of  the  milky  juice  upon  which 
its  properties  depend.  The  seed  is  sown  in  May  or  June,  in  well 
prepared  ground,  in  drills  twelve  or  fifteen  inches  apart.  Thin 
to  three  or  four  inches,  and  keep  the  plants  well  cultivated 
through  the  season,  and  they  will  be  fit  for  use  in  the  following 
spring.  According  to  Burr,  if  the  dandelion  is  cultivated  for  its 
root,  the  sowing  is  done  in  October,  the  plants  thinned  the  fol- 
lowing June,  and  kept  free  from  weeds  during  summer,  and  the 
roots  harvested  the  next  October  by  plowing  them  out.  The 
roots  are  prepared  for  market  by  washing,  slicing  and  drying 
them.''  As  the  dandelion  is  a  perennial  plant,  and  springs  from 
the  seed,  it  is  only  necessary  to  cultivate  land  well,  with  a  three 
or  four-years  rotation  of  crops,  to  effectually  exterminate  it. 

M.VYWEED — DOG'S  FENNEL — STINKING  CHAMOMILE  — ( Maruta  Cotula.) 

761.  Stems  very  branching,  six  to  sixteen  inches  high,  smooth 
or  somewhat  grooved.  Root  lives  but  one  year.  The  leaves  are 
much  divided  into  very  narrow  divisions.  The  ends  of  the 
branches  are  leafless,  striated  and  terminated  by  the  heads. 
These  are  about  half  to  one  inch  in  diameter,  and  consist  of 
about  a  dozen  strap-shaped  white  rays,  and  a  convex  or  sugar- 
lonf-shaped  yellow  disk.  The  rays  have  generally  a  slight  notch 
in  the  end,  the  wider  ones  sometimes  two,  and  at  first  spread 
horizontally,  but  turn  back  towards  the  stem  as  the  flower  ma- 
tures. The  disk,  which  is  generally  a  quarter  to  three-eighths  of 
an  inch  in  diameter,  is  composed  of  numerous  small  yellow  tubuLir 
flowers,  each  surmounting  a  smooth  ribbod  or  grooved  seed. 
The  heads  produce  from  a  small  number  to  two  hundred  seeds 
each;  ordinary  sized  ones  about  one  hundred  and  forty.  The 
whole  plant  is  strongly  scented. 
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762.  Linnaeus  says  that  "  it  is  grateful  to  toads,  drives  away 
fleas,  and  is  annoying  to  flies."     It  blossoms  from  June  to  Sep- 
tember.    Originally  introduced  from  Europe.     It  is  abundant  by 
road  sides,  in  waste  places,  &c.,  presenting  a  whitish  surface 
when  in  bloom.     It  varies  greatly  according  to  the  circumstances 
under  which  it  grows.     I  have  seen  it  of  large  size,  producing 
three  hundred  and  fifty  heads  and  many  thousands  of  seeds  when 
it  grew  in  a  good  locality  ;  and  oa  the  other  hand,  when  under 
less  favorable  conditions,  but  an  inch  high  ;  in  one  case  but  three- 
eighths  of  an  inch,  producing  but  a  single  small  haad.     Many 
farmers  think  that  it  exerts,  by  its  odor,  or  more  probably  by  the 
pollen  of  its  flowers,  a  positively  injurious  or  blighting  influence 
on  wheat  ;  but  the  majority  maintain  that  in  this  respect  it  is 
harmless.     It  is   easily  eradicated   by  thorough   cultivation. — 
W.  H.  J3.,  in  Country  Gentleman. 

763.  In  some  of  our  wheat-growing  district?   there  is  a  per- 
nicious weed  similar  to  this  May  Weed,  whose  seeds  vegetate  in 
autumn  ;  and  the  next  year  the  plants  grow  very  large  and  thick, 
some  times  one  and  a  half  feet  high,  rendering  it  almost  impossi- 
ble to  cradle  the  grain  unless  it  is  cut  above  this  weed.     What- 
ever may  be  the  name  of  the  weed,  it  may  be  easily  exterminated 
by  raising  nothing  but  spring  crops,  as  it  will  not  mature  seed 
unless  the  young  plants  start  the  previous  autumn. 

MILK  WEED — (Asdepias  Cornuti) 

764.  Milk  weed  is  a  perennial  plant.     It  is  much  more  dif- 
ficult to  exterminate  than  Canada  thistles,  on  account  of  its  run- 
n'ng  roots,  which  strike  deep  in  the  soil,  often  extending  two  or 
three  feet  below  the  surface.     They  are  also  very  tenacious  of 
life,  sometimes  sending  up  strong  stems  two  or  three  years  after 
they  were  all  thought  to  be  exterminated.     When  milk  weed  is 
cured  with  hay,  all  kinds  of  animals  like  to  eat  of  them  for  a 
variety ;  but  they  soon  lose  their  relish  for  them. 

765.  This  weed  may  be  recognized  by  its  straight,  erect  and 
smooth  stem,  and  large,  smooth  leaves,  out   of  which  a  white 
juice  exudes  when  any  part  is  cut  or  pulled  asunder.     The  stems 
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often  grow  four  or  five  feet  high  on  rich  land,  and  nearly  one  inch 
in  diameter.  The  flowers  are  greenish  purple,  in  umbels,  and 
quite  numerous.  The  seed  vessel  is  a  follicle  or  large  pod,  se- 
veral inches  long  and  an  inch  or  more  in  diameter,  on  large  stems. 
The  seeds  are  very  light,  and  are  attached  to  a  fine,  hair-like 
substance,  which  bears  them  up  in  the  wind  as  they  are  wafted 
over  the  fields. 

766.  The  most  effectual  way  to  eradicate  this  weed  is  to 
manure  highly  and  cultivate  some  hoed  crops  for  two  or  three 
successive  seasons,  allowing  none  to  blossom.  If  they  are  al- 
lowed to  blossom,  the  roots  acquire  new  life  and  strength  to  send 
up  stems  the  next  season.  When  they  cannot  be  cut  up  with 
hoes,  let  them  be  pulled.  By  keeping  them  subdued  for  a  few 
years,  they  will  be  so  fe;v  and  scattering  as  to  do  little  harm. 

COCKLE — CORN  COCKLE—  (Agrostemma  Githago.) 

"  Of  these  the  husbandman  tiksa  certain  note, 
And  in  the  proper  season  disinters 
Their  baneful  roots  ;  and  to  th.3  sun  expo  sed, 
Leaves  them  to  perish  in  the  noonday." — HEAD. 

767.  This  plant  is  said,  by  professional  botanists,  to  be  both 
an  annual  and  a  biennial.    I  have  been  familiar  with  it  for  forty 
years,  and  never  have  known  it  to  mature  in  one  season.     It  was 
always  found  among  winter  grain  ;  and  n^.vcr  with  sprirg  grain. 
The  seed  germinates  late  in  the  summer,  or  in  autumn,  and  the 
plants  mature  the  next  season.     The  Fig.  given  in  next  page  re- 
presents a  portion  of  the  plant  in  blossom.  At  the  left  side  of  the 
figure   a  portion  of  a  capsule  is  shown,  cutiti  two  parts.     One  of 
the  seeds  is  represented  between  the  capsule  and  the  plant.     The 
seeds  arc  black,  and  sometimes  almost  round  ;  and  it  is  difficult  to 
separate  them  from  wheat,  unless  the  kernels  are  very  large,  as 
small  grains  of  wheat  will  pass  through  a  sieve  that  will  take  out 
the  cockle  seed.     It  is  not  difficult  to  exterminate.  If   no  .seed  is 
sowed  with  grain,  there  will  seldom  be  any  cockle.  When  it  docs 
appear  in  the  spring,  as  soon  as  the  plants  arc  about  one  foot  high, 
let  them  be  pulled  up.     Should  any  escape  notice  till  harvest. 
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they  may  be  separated  readily  from  the  straw  of  the  grain  before 


COCKLE— CORN  COCKLE. 


the  seed  shells  out.     Such  black  seeds  detract  from  the  appear, 
ance  of  the  cleaned  grain  more  than  they  injure  the  flour. 

FLEA  BANE — (Erigeron  Strigosum.) 

7G8.  This  worthless  weed  appears  sometimes  in  meadows  and 
pastures,  growing  thick  and  tall,  often  rooting  out  the  grass,  so 
that  it  is  not  worth  mowing.  Some  botanists  call  it  an  aunr.ai. 
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But  it  is  not,  as  I  have  frequently  seen  the  young  plants  start 
one  season  where  there  was  not  a  plant  to  be  seen  ;  and  the  next 
season  the  meadow  would  he  white  with  the  tail  weeds  n  blossom. 
769.  It  grows  from  two  to  four  feet  high,  on  a  tall,  slender 
stem  with  white  blossoms  at  the  top,  somewhat  like  the  blossoms 
of  the  daisy,  but  much  smaller.  (See  Darlington's  Ag.  Botany) 
The  true  way  to  eradicate  it  is  to  let  none  go  to  seed.  Before 
grass,  is  fit  to  cut,  clip  off  all  the  flowers  of  this  weed  as  soon  as 
they  blossom.  Mow  them  in  pastures,  and  let  none  of  the  seed 
be  scattered  on  the  ground,  nor  gathered  with  hay-seed,  or  find 
its  way  amo;ig  manure  into  cultivated  fields,  and  it  will  shortly 
disappear  from  the  farm.  The  seed  of  the  plant  is  often  sowed 
with  red  top  and  Kentucky  blue  grass  seed.  Those  farmers  who 
raise  their  own  grass  seed  with  care,  and  who  cultivate  their  land 
thoroughly,  will  never  be  troubled  with  flea  bane. 

770.  When  it  appears  among  early  red  clover  and  orchard 
grass,  they  will  be  fit  to  mow   Ion?;  before  the  flea  bane  has 
matured  the  seed.     When  it  grows  among  timothy  gras'j,  most  of 
its  seed  will  ripen  before  the  timothy  is  fit  to  cut.     Should  there 
be  but  a  limited  number  of  plants,  it  would  be  best  to  cut  them 
all  out  of  the  standing  grass.     Sometimes  a  second  crop  of  this 
weed  appears  in  meadows.     This  is  apt  to  be  the  case  when  the 
weeds  were  cut  before  they  were  in  full  bloom.     Let  them  grow 
till  the  blossoms  are  well  developed,  then  mow  them  and  rake  the 
stalks  in  large  heaps.     If  left  where   they  grew,  many  of  them 
will  mature  the  seed  even  after  they  are  cut  down.     Treat  them 
in  the  same  manner  when  they  grow  in  pasture  fields. 

DOCK — SOUR  DOCK — CURLED  DOCK — (Curled  Rumex)-  BITTER  DOCK  — 
BROAD-LEAVED  DOCK — (Obtuse-leaved  Rumex.) 

771.  For  the  botanical  description  of  the  different  kinds  of 
dock,  see  Gray's  Botany  or  Darlington's  Ag.  Botany.     It  is  dif- 
ficult to  describe  the  different  kinds  of  dock  so  that  beginners  will 
readily  perceive  the  difference  between  them.     Dock  of  any  kind 
•is  a  pernicious  weod.     Professional  botanists  say  the  root  is  per- 
ennial.    It  is  not  always.      I  have  k:iown  it  to  be  a  biennial  an«l 
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triennial,  and  rarely  a  psrciv.ii-il.  The  large,  long  tap  roots  are 
very  tenacious  of  life.  If  pulled  up  and  dropped  on  the  ground 
in  damp  weather,  they  will  all  take  root  and  grow  rapidly.  Good 
cultivation  will  soon  exterminate  it.  Let  none  .go  to  seed,  arid  it 
will  not  survive  many  years.  When  it  grows  among  grain,  the 
best  way  to  exterminate  it  is  to  pull  it,  when  the  soil  is  very  wet, 
throwing  the  stalks  in  large  heaps.  Mowing  it  twice  a  year  in 
pastures,  if  cut  before  the  seed  has  ripened,  will  usually  destroy 
it  till  the  ground  is  again  plowed,  when  a  new  crop  may  appear 
should  there  be  seed  in  the  ground. 

772.  Sometimes  young  dock  will  come  up  very  thick  among 
Indian  corn  and  other  hoed  crops.  Root  them  up  with  cultiva- 
tors and  hoes,  late  in  the  fall  and  the  next  spring  plow  them  well 
under,  with  deep  furrows.  All  that  are  buried  deep  will  die. 
Those  that  are  near  the  surface  will  live,  and  must  be  pulled  np 
at  any  time  before  they  go  to  seed.  Mr.  T.  TV.  Colburn,  a  Ver- 
mont farmer,  writes  of  Yellow  Dock :  It  is  about  twelve  years 
since  they  made  their  appearance  in  my  fields.  At  first  I  paid  but 
little  attention  to  them,  for  they  did  not  increase  fast  ;  but  after 
getting  the  seed  into  the  manure,  they  began  to  multiply  rapidly, 
and  in  making  some  effort  to  subdue  them  I  found  they  spread  and 
propagated  from  the  root  as  well  as  the  seed.  I  began  to  feel 
alarmed,  for  they  were  becoming  very  numerous  in  all  my  grass 
lands,  and  how  to  get  rid  of  them  I  did  not  know,  but  formed  a 
resolution  three  years  ago  to  wage  a  war  of  extermination  iu  T.ome 
way.  I  purchased  a  pair  of  stiff  heavy  plate  subsoil  spades,  six- 
teen inches  in  length  ;  I  ground  down  the  lower  edge  sharp,  and 
after  the  haying  season  was  over,  put  two  men  at  work  in  the 
fields,  cutting  them  off  from  six  to  ten  inches  below  the  surface, 
and  then  pulling  up  the  part  of  the  root  thus  separated  with  the 
fingers,  and  after  letting  them  lay  upon  the  ground  until  wilted, 
put  them  into  a  pile  on  the  side  of  the  highway.  I  employed 
these  men  for  the  most  part  of  three  weeks  in  this  operation,  and 
gathered  a  large  quantity  of  these  roots  which  have  rotted  down 
on  the  roadside,  and  they  have  never  appeared  above  the  surface 
where  they  were  cut  in  the  ground.  Some  small  ones  escaped 
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the  eye  of  the  workers,  and  seed  was  in  the  hay  of  that  year  so 
that  I  must  repeat  the  operation  this  year,  but  there  is  not  one 
now  where  there  were  five  before  I  cut  them  three  years  ago.  I 
believe  if  they  are  cut  off  six  inches  below  the  surface,  pulled  up 
and  removed  from  the  field,  it  will  stop  them  ;  they  will  not  sprout 
or  vegetate  from  the  part  of  the  root  left  in  the  soil.  The  part 
left  is  too  far  below  warmth,  light  and  air  to  start  into  life  anew. 

773.  Such  weeds  should  never  be  carried   to  the  highway,  as 
they  will  make  good  manure.     If  Mr.  Colburn  had  cut  the  dock 
alluded  to,  only  two  inches  below  the  surface  with  broad  hoes,  the 
roots  would  have  died  as  effectually  as  if  cut  with  spades  ;  and 
the  labor  would  have  been  very  much  less. 

THE   COMMON  THISTLE — BULL  THISTLE — (Cifsium  Lanccolatum.) 

774.  This  repulsive  weed  is  a  biennial.     The  seed  is  scattered 
by  the  wind  over  the  country,  in  the  latter  part  of  i-ummer  end 
autumn  ;   and  if  it  falls  on  sod   ground  it  may  vegetate,  but  will 
not  take  root.     But  when  it  falls  on  broken  soil  or  ground  where 
winter  grain  has  been  put  in,  the  young  plants  appear  with  the 
wheat  in  autumn  ,  and  the  next  season   there  will  be  large,  well 
matured  thistles  among  the  standing  grain.     If  a  field  is  stocked 
down  to  grass,  large  thistles  will  be  found  among  the  grass.    But 
the  roots  always  die  after  they  have  survived  one  winter  and  the 
following  summer. 

775.  This  thistle  always  starts  from  the  seed,  and  never  from 
spreading  roots.     As  every  seed  is  attached  to  a  downy  pappus, 
which  subserves  the  use  of  wings,  the  farmer  who  is  exceedingly 
careful  not  to  allow  one  to  go  to  seed  on  his  farm,  has  no  security 
against  this  thistle  appearing   among  his   winter  grain  or  new 
meadows.     The  best  and  most  effectual  way  to  ei'adicatc  them  is 
to  put  on  leather  mittens,  and  pull   them,  late  in  the  fall,  in  the 
winter  or  spring,  when  the  ground  is  soft.     This  will  be  the  end 
of  them.  Should  the  ground  be  firm,  and  the  roots  strike  so  deep 
as  to  make   them  pull  hard,  cut  them  off  with  a  sharp  spade  or 
sharp  mattock  having  a  broad  blade,  at  least  three  inches  below 
the  surface.     Then  the  roots  will  die.     If  the  tops  only  be  cut 
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off, 'the  roots  will  ofteii  sprout  again.  After  the  buds  are  form- 
ed, mow  them,  and  let  none  go  to  seed.  But  when  they  are 
cut  up  by  the  roots  there  will  be  none  to  mow.  This  kind  of 
thistle  may  be  exterminated  in  the  winter  as  well  as  summer. — 
See  botanical  description  of  this  thistle  in  Dr.  Darlington's  Ag. 
Botany.) — Besides  this  thistle  there  are  the  Yellow  Thistle 
( Cirsium Horridulum)  and  (Cirsium  Pibmilwm),  none  of  which 
are  half  so  prolific  as  the  Cirsium  Lanceolatum.  They  arc  all 
biennial  plants,  and  may  be  exterminated  in  the  same  manner  as 
detailed  in  the  preceding  paragraph.  The  Yell  ^w  Thistle  is  seen 
so  seldom  that  it  appears  more  like  a  curiosity  than  a  noxious 
weed  to  be  exterminated. 

POISOX  HEMLOCK—  (Conium  Mucalatum.) 

776.  The  accompanying  figure  represents  a  stalk  of  Poison 
Hemlock,  sovnetimes  called  Conium  or  Conia.  At  A,  is  one  of 
the  panieie.s.  B,  represents  a  see:l  receptacle.  At  C,  a  trans- 
verse section  of  a  seed  is  shown.  This  is  by  no  means  a  diffi- 
cult weed  to  exterminate,  although  some  farmers  dread  it  far 
more  than  the  Canada  thistle.  It  grows  only  in  waste,  neglected 
and  uncultivated  ground.  It  is  a  perennial  plant. 

When  this  weed  is  about  two  feet  high,  it  sometimes  has  the 
appearance  of  Sweet  Cicely.  I  have  frequently  heard  of  children 
who,  having  mistaken  this  root  for  Sweet  Cicely,  have  eaten  it, 
and  were  badly  poisoned  by  it.  When  the  two  plants  grow  in 
close  proximity,  they  should  be  placed  side  by  side,  and  the 
botanical  points  of  difference  closely  noted.  In  this  way  even 
children  will  easily  perceive  the  real  difference,  and  will  be  able 
to  recognize  it  without  any  hesitancy.  The  fragrance  of  the  roots 
of  Sweet  Cicely  is  always  a  certain  index  of  one  great  difference 
between  the  two  plants.  The  seed  of  poison  hemlock  (Conium) 
as  well  as  Sweet  Cicely  is  scattered  by  birds  in  the  forest;  and 
as  soon  as  the  timber  is  cut  away,  the  young  plants  appear. 
Let  every  plant  be  taken  up  with  a  spade  when  they  have  grown 
one  season,  or  they  will  cover  the  entire  field  before  stumps  are 
rotted  so  that  the  ground  can  be  plowed. 
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Mowing  close  to  the  ground,  as  often  as  it  grows  large  enough  to 
blossom,  will  destroy  it  in  two  seasons.  By  plowing  the  ground, 
planting  a  hoed  crop,  and  cultivating  well  for  one  season,  it  will 
effectually  be  exterminated. 


POISON   HEMLOCK. 


717.  This  weed  is  frequently  mistaken  for  Cicnta,  which  goes 
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by  the  names  of  Beaver  Poison,  Musquash-root  and  Spotted 
Cow  Bane.  Some  knowledge  of  botany  is  essential  to  understand 
the  difference  between  these  two  weeds.  They  are  both  very 
poisonous.  I  have  frequently  read  of  children  being  poisoned  to 
death  by  eating  the  roots,  supposing  they  were  Sweet  Cicely. 
When  the  leaves  or  stems  are  cut  or  bruised  they  emit  a  very 
sickening  and  offensive  smell.  Gray's  Botany  will  enable  one  to 
perceive  the  difference  between  the  two  plants  by  examining  a 
specimen  of  each  and  comparing  them. 

JOHN'S  WORT— (Hypericum  PerforOlum.) 

778.  The  illustration  herewith  given  shows  a  portion  of  a 
stem  of  John's  Wort.  A,  is  a  blossom,  which  is  yellow  or 
orange-colored.  B,  is  a  ripened  receptacle  of  seed.  C,  repre- 
sents a  cross  section  of  a  seed  vessel.  This  weed  is  a  perennial, 
growing  from  one  to  three  feet  high  in  meadows  and  pasture 


JOHN'S  WOBT. 

fields.  It  is  easily  exterminated  by  good  cultivation,  and  not 
allowing  any  to  go  to  seed.  When  allowed  to  mature  the  seed 
in  pastures,  cattle  will  sometimes  swallow  more  or  less  seed  ar.d 
drop  it  about  the  fields.  When  mowed  with  grass,  the  seed  all 
goes  among  the  manure,  or  a  portion  of  it  is  sowed  with  grass 
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seed.     Let  none  go  to  seed  ;  cultivate  the  soil  well,  and  John's 
Wort  will  give  no  trouble. 

THE  FIELD  HORSE-TAIL. —  (Equisetum  Arvense.) 

119.  Under  the  name  of  Pine- Wood  and  Low-Pine,  (he 
Field  Horse-Tail  has  been,  o*f  late,  considerably 
discussed  by  agricultural  journals  and  inquired 
about.  The  interest  in  the  matter  arises  from 
the  fatal  effects  upon  horses  which  have  been 
ascribed  to  it.  As  some  of  those  who  have  writ- 
ten upon  the  subject  have  been  talking  about 
a  widely  different  plant,  the  Mare's-Tail,  I  give 
figures  of  the  one  in  question,  JSquisetum  Arvense, 
the  Field  Horse-Tail.  The  common  name  in 
this  case  is  a  translation  of  the  botanical  one. 
Equisetum  is  from  the  Latin,  Equus,  a  horse,  and 
seta,  a  bristle,  and  refers  to  the  hair-like  charac- 
ter of  the  branches  of  some  species.  The 
Horse-Tails  are  what  botanists  call  cryptogamous, 
or  flowcrless  plants,  as,  like  the  fern,  mosses, 
etc.,  they  have  no  true  flower  with  stamens 
and  pistils,  and  they  do  not  produce  seed ;  but, 
in  its  place,  spores,  which  are  very  small  round 
bodies,  like  dust,  by  means  of  which  the  plants 
are  multiplied.  The  species  under  consideration 
presents  two  forms  which  an  ordinary  obser- 
ver would  never  take  to  belong  to  the  same 
plant.  In  damp  places,  in  April  and  May,  are 
found  numerous  simple  stems  like  fig.  1  ;  they 
arc  hollow,  grooved,  of  a  light  brown  color, 
having  at  each  joint  a  sort  of  sheath  of  a  darker 
color.  At  the  top  of  the  stem  is  a  head,  shaped 
like  a  pine-cone,  made  up  of  scales,  which  bear 
the  spores  on  their  inner  surface.  After  the 
steins  above  described  have  shed  their  spores, 
they  die  away  ;  and  later  in  the  season  the 
barren  ones  appear,  which  are  grean,  of  the  shape  of 
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fig.  2,  and  are  eight  to  twelve  inches  or  more  high.     These,  as 
well  as-  the  fertile  ones,  are  grooved  and  hollow,  and  bear  at 


THE  FIELD   HORSE  TAIL.      FIG.   2. 

the  joints  slender  and  long  branches,  the  whole  having  so  much 
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the  appearance  of  a  miniature  pine  tree  as  to  suggest  the  popu- 
lar names  of  Low-pine  and  Ground-pine.  With  regard  to  the 
poisonous  qualities  of  this  plant,  we  are  in  the  same  uncertainty 
as  we  are  respecting  the  Sheep-Laurel,  noticed  in  another  article. 
The  testimony  is  most  conflicting,  some  saying  that  it  is 
harmless  to  all  domestic  animals  except  horses,  others  that  it 
harms  only  cattle  or  sheep,  and  others  a^ain  that  it  furnishes,  in 
some  places,  the  chief  forage.  With  regard  to  the  poisoning  of 
animals,  I  am  inclined  to  be  a  little  skeptical,  as  their  instinct 
generally  leads  them  to  avoid  injurious  plants.  If  a  certain- 
plant  is  poisonous,  its  effects  should  be  studied,  and  its  proper 
antidote  known;  then  the  farmer  would  not  be  harboring  a 
poisonous  plant,  nor  suspecting  an  innocent  one  as  the  cause  of 
every  fit  of  indigestion  hn  animals  happen  to  have,  and  he  would 
not  waste  his  time  and  the  animal's  strength  by  trying  various 
foolish  and  empyrical  remedies. 

780.  I  remember  well,  when  a  small  boy,  that  in  one  of  my 
father's  meadows  numerous  weeds  appeared  every  summer,  which 
were  cut  with  the  grass  and  made  into  hay.     They  were  called 
by  the  men,  "  Pine-Weed."     For  many  years  the  grass  of  that 
meadow  was  made  into  hay  with  countless  numbers  of  this  weed- 
I  never  heard,  until  recently,  that  any  one  even  supposed  that 
this  weed  was  poisonous.     Our  horses,  neat  cattle  and  sheep  eat 
the  hay  and  the  pine-weed  without  injury.     This  weed  is  usually 
found   on   low  grounds,  where   it  is  rather  wet.     Draining  and 
good  cultivation  will  soon  exterminate  it. 

UAG-WEED  OR  BITTER  WEED.— (Ambrosia  Trifida.) 

781.  There  are   two  species  of  this   pernicious  weed.     The 
Ambrosia  Artemesiaa  folia  is  so  near  like  the  Ambrosia  Trifida 
that  it  is  sometimes  difficult  for  those  who  arc  not  familiar  with 
plants  to  distinguish  the  difference  between  them.     But  as  they 
are  both  annuals,  the  same  treatment  will  exterminate  either. 
Rag-weed  does  not  do  much  injury  till  haying  and  harvest,  when 
it  springs  up  in  the  stubble,  and  in  meadows  when  a  tough  sod 
does  not  cover  the  entire  ground  ;  and  sometimes  grows  so  rapid- 
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ly  that  there  is  nothing  but  a  heavy  growth  of  this  weed  to  be 
seen.  After  the  last  hoeing  of  potatoes  and  Indian  corn,  Rag- 
weed spreads  its  branches  so  that  every  other  weed  and  grass  is 
over-topped,  and  choked  down. 


BAG-WEED  OH  BITTER  TTEED. 

782.  It  is  not  difficult  to  eradicate.  Let  none  go  to  seed. 
Mow  it  in  meadows  and  pastures  as  soon  as  it  is  in  blossom, 
when  the  stalks  are  wet;  and  rake  it  in  large  heaps,  where  seed 
and  all  will  rot.  In  corn  fields  it  must  be  pulled  or  mowed  and 
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gathered  into  large  piles,  or  the  seed  will  be  scattered  on  the  mel- 
low soil,  and  will  not  vegetate,  unless  in  a  favorable  place  in  the 
soil,  in  less  than  ten  or  twenty  years. 

783.  When  it   appears   in  wheat    or   barley  stubble,  either 
plough  the  ground  or  cultivate  it  a  few  inches  deep,  so  as  to  root 
up  every  plant.     This  plant  never  spreads  from  the  roots.     There- 
fore when  a  stem  appears  let  it  be  pulled.     Let  men  go  through 
corn  fields  and  pull  the  scattering  plants  before  it  has  taken 
possession  of  a  field.     By  this  precaution  it  may  be  kept  out  of 
cultivated  fields  with  little  difficulty.     But  let  the  solitary  plants, 
which  are  seen  at  first  far  apart,  mature  their  seed  and  scatter 
it  over  the  ground,  and  there  will  be  weeding  enough  for  many 
years. 

COMMON  MULLEIN — (Verbascum  Thapsus.) 

784.  No  good  farmer  is  troubled  with  mulleins.     The  seed  pos- 
sesses great  vitality.     When  nothing  else  occupies  the  soil,  mul- 
leins appear.     I  well  remember  plowing  a  piece  of  sod  ground 
which  I  knew  had  not  been  broken  up  for  over  thirty  years  ;  and 
mullein  plants  covered  the  ground  with  their  large  leaves  before 
autumn.    The  next  season,  after  there  is  a  good  system  of  leaves 
and  roots  formed,  they  send  up  a  tall,  slim  stem,  from  one  to  seven 
feet  high,  with  no  branches.     It  is  the  most  prolific  plant  I  ever 
met  with.     The  seeds  are  very  small,  and  numerous  as  the  divis- 
ions in  the  eye  of  a  horse  fly.     Mulleins  cannot  mature  their  seed 
where  spring  crops  are  grown.     If  they  have  been  allowed  to  live 
during  the   winter,  pull  or  cut  them  below  the  surface  of  the 
ground.     But  let  none  go  to  seed.     If  mulleins  ever  spring  up  in 
cultivated  fields,  where  there  is  but  little  herbage,  if  the  soil  be 
heavy,  plow  it  deep  in  autumn,  and  the  next  spring  sow  three 
bushels  of  Indian  corn  for  a  crop  of  green  manure.     (See  Para- 
graphs 683  and  684.) 

QUACK    GRASS— COUCH     GRASS— QUITCH     GRASS— (  Triticum    jRepCMS.) 

785.  As  this  plant  is  one  of  the  grasses,  it  ought  properly 
to  be  noticed   in    a    Chapter  on    Grasses  and    Fur  ge  Plants. 
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Still,  as  it  is  far  more  important  to  know  how  to  exterminate 
than  to  cultivate  such  a  pest  of  our  grain  farms,  I  have  ranked 
it  among  noxious  weeds.  I  have  nothing  to  pan  in  favor  of  such 
grass.  It  is  a  coarse,  ugly,  disagreeable  grass  for  stock  ;  and 
it  makes  very  inferior  hay.  The  common  name  accepted  by  Euro? 
poan  and  American  authorities  is  Couch-grass,  and  though  in 
some  localities  it  is  called  by  other  names,  such  as  Quack,  Quicki 
Quitch,  we  prefer  to  adhere  to  the establ'shed  naui3,  Couc'i-grass 
Trilicum  Repens. 

786.  It  is  a  perennial,  and  spreads  rapidly  by  its  numerous 
roots,  which  increase  so  fast  as  to  supplant  everything  else,  often 
becoming  such  a  tangled  and  dense  mass  in  the  soil    that  it  is 
difficult  to  plow  the  ground,  unless  the  plow  is  provided  with 
a  sharp  coulter  and  share,  and  driven  below  most  of  the  roots. 
It  is  also  propagated  by  the  seed.     Som.3  farmers,  fancying  that 
it  would  be  an  excellent  grass  to  cultivate,  have  sowed  the  seed 
and  made  hay  of  the  grass,  after  which  the  seed  has  been  scatter- 
ed in  the  manure  over  many  fields.     Although  quack  is  exceed- 
ingly difficult  to  exterminate,  still  it  may  be  killed  in  one  season, 
if  faithfully  attended  to  at  the  proper  time. 

787.  When  there  is  but  a  limited  amount  of  it  in  small  plots 
in  various  parts  of  a  field,  the  best  mode  of  exterminating  it  is 
to  plant  Indhn  corn  two  years  in  succession  ;  and  the  first  season 
cultivate  and  hoe  it  every  two  weeks,  and  haul  out  all  the  roots 
that  arc  loosened  by  the  horse  hoe,  and  knock  the  earth  off  them, 
leaving  them  to  die  on  the  surface.     The  next  season,  when  the 
ground  is  plowed,  should  there  be  any  live  roots  in  the  ground, 
let  one  or  two  hands  follow  with  potato  hooks,  and  haul  out 
every  root,  and  gather  them  in  a  large  heap  to  decay.     A  little 
labor  with  hoes  and  potato  hoks  will  c  mipletcly  destroy  it. 

788.  In  those  fields  where  it  has  taken  complete  possession  of 
the  soil,  plow  the  land  deep  in  autumn,  turning  the  quack  com- 
pletely under.  This  plowing  must  be  well  performed,  or  the  ex- 
periment will  fail.  The  next  season,  as  soon  as  the  young  grass 
has  appoared,  like  wheat  about  two  weeks  old,  cultivate  the 
ground,  or  go  over  it  with  a  gang  plow,  having  sharp  edge?,  so 
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as  to  cut  off  every  young  plant.  Contiuuo  to  cultivate  until  the 
time  arrives  for  sowing  buck-wheat.  As  soon  as  the  buck-wheat 
is  cut  and  set  up  in  stooks,  cultivate  the  ground  twice,  thoroughly, 
and  continue  to  do  so  till  winter  as  often  as  the  grass  grows  3  or 
4  inches  high.  The  stooks  of  buckwheat  may  best  be  remove:! 
from  the  cultivated  ground  in  order  to  keep  the  grass  subdued 
while  the  buck-wheat  is  curing.  The  next  season,  if  much  re- 
mains in  the  soil,  summer  fallow  the  ground,  an:l  rake  ont  the 
roots  with  a  couch-grass  rake.  This  treatment  will  subdue  it 
so  effectually,  that  the  next  year  the  ground  should  be  sum- 
mer fallowed.  The  plowing  should  be  done  with  narrow  fur 
rows,  and  the  roots  raked  out  and  gathered  in  heaps.  Some  far- 
mers put  two  horses,  tandem,  before  a  sulkey  hay  rake,  and 
rake  the  mellow  soil,  leaving  the  roots  in  rows.  Others  make  a 
strong  iron-toothed  rake,  represented  by  the  illustration,  having  a 


COTJCH-GBASS  BAKE. 


head  about  four  feet  long,  and  four  by  four  inches  square  of  hard 
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wood,  with  strong  iron  teeth  fastened  in  the  head,  guided  by  a 
tongue,  and  drawn  by  two  horses.  The  teeth  are  about  six  inches 
apart  and  ten  long,  and  made  of  the  best  Swedish  iron,  l£  inches 
wide,  by  f  of  an  inch  thick,  drawn  to  a  point,  and  hammered  to 
a  coulter  edge  on  the  forward  side.  The  upper  ends  are  made 
with  a  strong  nut  and  shoulder-brace,  as  represented  by  the  en. 
larged  figure  of  a  tooth,  at  the  right  hand  side1  of  the  engraving. 
The  teeth  are  about  ten  inches  long  below  the  head.  The  holes 
for  the  shank  should  be  bored  three-quarters  of  an  inch  from  the 
forward  side  of  the  head,  and  the  holes  to  receive  the  rounded  end 
of  the  tooth  brace  should  be  only  1  inch  deep,  so  that  the  ends 
of  the  braces  will  extend  to  the  bottom  against  the  solid  wood.  If 
there  are  roots  of  trees  and  stumps,  or  fast  stones  in  a  field,  the 
teeth  may  be  heavier  ;  although  with  careful  usage,  the  size  de- 
signated will  make  the  rake  heavy  enough  and  sufficiently  strong. 
The  hilts  of  the  handles  should  be  so  low  that  a  man  can  stand 
erect  and  just  grasp  them  with  his  hands  while  the  teeth  are  in 
the  ground  and  the  end  of  the  tongue  as  high  as  the  neck-yoke. 
If  the  handles  are  too  high,  it  will  be  much  harder  work  to  hold 
the  rake  and  to  lift  it  when  the  mass  of  roote  is  to  be  dropped. 
T\vo  handles  serve  to  lift  it  from  the  roots,  as  well  as  to  make  it 
run  at  the  desired  depth.  Ordinary  harrows  w.ll  loosen  the 
roots,  but  not  bring  them  to  the  surface.  The  rake  just  describ- 
ed will  haul  them  along  to  the  row  of  roots,  when  they  may  be 
released  on  the  top  of  the  ground. 

789.  I  have  frequently  heard  farmers  complain  that  they 
could  never  succeed  in  utterly  exterminating  this  weed.  The  true 
reason  of  this  is,  as  soon  as  the  quack  is  so  far  subdued  as  to  not 
retard  growing  crops,  all  effort  to  eradicate  it  is  abandoned  ;  and 
in  a  few  months,  during  the  former  part  of  the  growing  season, 
the  roots  spread  with  astonishing  rapidity.  When  it  appears  to 
be  almost  exterminated,  then  is  the  time,  quite  as  much  as  at  any 
other,  to  apply  the  hoe  and  the  rake,  and  cut  up,  or  pull  up  the 
last  vestige  of  root  and  branch.  This  is  the  only  way  of  effectual 
extermination. 
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BUTTEUCUP — CROWFOOT.  — ( Ranunculus  Acris.) 

790.  Botanists   meation,  besides  the  Ranunculus  Acris,  the 
White  Water  Crowfoot,    (.Ranunculus  Aquatilis);  the  Yellow 
Water  Crowfoot,  (R.   Purshii);  the    Sea-side   Crowfoot,  (R. 
Rhombaideus);   the   Small-flowered    Crowfoot,  (R.    Abortivus); 
the  Cursed   Crowfoot,  (R.  Sceteratus);  tire  Hooked  Crowfoot, 
(R.  Recurvatus);  the   Bristly  Crowfoot,  (R.  Pennsylvanicus); 
the  Early  Crowfoot,  (R.  Fascicularis);  the  Creeping  Crowfoot, 
(R.  Repens);  and  the  Bulbous   Crowfoot,  (R.  Bulbosus).     A 
person  will  need  a  liberal  smattering  of  botany  to   be  able  to 
distinguish  the  small  botanical  difference  between  these  weeds. 

791.  The  Ranunculus  Acris  is  a  very  pernicious  weed.     It 
appears  abundantly  in  pastures  and  old  meadows  all  over  New 
England,  Central  and  Western  New  York,  Ohio,  some  parts  of 
Canada,   Pennsylvania  and   other   States.      It   may  be   easily 
distinguished  by  its  bright  yellow  flowers  on  the  ends  of  tall 
stems.     It  is  not  a  poisonous  plant ;  cattle  frequently  eat  the 
seeds  and   drop   them  on  different  parts  of  the  farm,  as  was 
mentioned  under  the   head  of  Daisies,  par.  732.      When   the 
weeds  are  dried  with  grass  for  hay,  the  seeds  are  carried  in  the 
manure  to  cultivated  fields. 

792.  Many  farmers  contend  that  this  weed  will  make  good 
hay,  as  animals  will  eat  it  with  avidity.     So  they  will  eat  bur- 
clock  leaves,  thistles,  and  other  pernicious  weeds  found  among 
hay,  simply  because  they  are  fond  of  a  variety.     But  such  plants 
are  unlit  for  good  hay;  and  besides  this,  more  than  twice  as 
many  pounds  of  timothy  hay  will  grow  on  a  foot  square  as  can 
be  made  of  this  weed.     I  know  a  farmer  who  kept  a  drove  of 
cattle  over  night  in  the  winter,  and  the  animals  left  the  se^d  of 
the  Ranunculus  Acris  all  over  his  meadow ,  in  their  droppings  ; 
and  the  second  summer  afterwards,  the  Crowfoot  appeared  in 
vast  numbers. 

793.  Mow  the  gr?ss  where  this  weed  appears,  before  it  has 
matured  the  seed.     Then  plow  the  ground  and  cultivate  a  hoed 
crop,  and  follow  this  with  spring  crops  for  two  seasons.    This 
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plant  is  a  perennial;  therefore  winter  crops  should  not  be 
raised  where  it  exists  until  every  plant  is  exterminated  with 
Spring  crops.  (Read  paragraph  730. ) 

FALSE  FLAX — (Camelina    Saliva.) 

794.  This  noxious  weed  is 
an  annual,  which  always  springs 
from  the  seed  in  the  former  part 
of  the  growing  season,  and  dies, 
root  and  branch,  during  winter. 
Many  farmers  insist  that  it  is 
a  kind  of  degenerate  flax,  which 
is  no  more  probable  than  the 
theory  of  the  transmutation  of 
wheat  to  chess.  This  weed -is 
not  at  all  troublesome,  if  land  is 
^  well  cultivated,  as  a  few  heavy 
crops  will  choke  and  effectually 
exterminate  it.  Let  none  go  to 
seed.  Then,  if  the  plants  ap- 
pear, the  seed  must  be  grown 
out  of  the  soil,  as  directed  for 
exterminating  mustard  or  char- 
lock, par.  759.  Mow  it  when  in 
blossom  in  pastures  and  mea- 
dows, and  put  it  in  heap?,  and 
let  none  of  the  seed  be  scattered 
VAUK  FLAT.  among  manure. 

FOX-TAIL  GRASS. — (Setaria.) 

795.  There  are  two  species  of  this  grass  represented  by  the 
illustration,  which  are  so  nearly  alike  that  it  is  difficult  to  distin- 
guish the  difference,  unless  the  plants  are  placed  side  by  side. 
They  are  both  anmials,  and  yield  an  abundant  seed,  which  ren- 
ders gardens,  Indian  corn  fields,  and  some  other  cultivated 
ground  extremely  grassy.  One  seed  produces  sometimes  forty  or 
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more  long  seed-stalks,  loaded  with  seed.  After  hoed  crops  hava 
been  dressed  for  the  last  tune,  tussocks  of  fox-tail  grass  frequently 
appear  in  great  abund- 
ance, which  are  pulled 
up  and  twisted  into 
bands  for  binding  stooka 
nud  bundles  of  corn- 
stalks, lii  this  way  the 
seed  is  scattered  among 
the  manure  and  carried 
to  cultivated  fields.  This 
kind  of  grass  sometimes 
appears  after  wheat,  oats 
and  barley  have  been  bar 
vested, producing  a  heavy 
crop  of  read  before  win- 
ter, when  allowed  to 
grow  without  interrup- 
tion. 

196.  The  best  way 
to  manage  with  the  grass, 
when  it  appears  after  har- 
vest, is  to  collect  a  large 
number  of  sheep  into  one 
field  and  let  them  eat  it 
close  to  the  ground. 
Should  it  appear  again 
before  winter,  feed  it  off 
again.  Or,  as  soon  as 
the  blossoms  are  formed, 
plow  it  all  under,  when 
the  seeds  will  decay  if 
they  have  not  ripened.  Every  plant  will  die  during  the  winter. 
Therefore  it  is  only  necessary  to  prevent  any  going  to  seed  for  a 
few  seasons,  in  order  to  exterminate  it  effectually.  When  large 
tussocks  are  formed  among  Indian  corn  and  potatoes,  better  pull 
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them  and  throw  in  large  heaps,  where  seed  and  sterns  will  decay, 
unless  dead  ripe,  than  to  allow  the  seed  to  fall  where  it  grew. 
This  kind  of  grass  gives  more  trouble,  sometimes,  than  any  other 
weed,  in  flower  and  vegetable  gardens.  In  such  places,  hoe  it 
up  or  let  it  grow  till  it  appears  in  bunches,  when  it  can  be  pulled 
up  with  little  labor.  It  never  gives  any  trouble  on  sod  ground, 
as  the  cultivated  grasses  choke  and  supplant  it. 
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OH,    UOW    TO    CULTIVATE 

ALL  THE  FIELD  GROTS: 

EMBRACING 

A  THOROUGH  EXPOSITION  or  THE  NATURK  AND  ACTION  OF  BOILS  AND  MANURES 

THK    PRINCIPLES    OF   ROTATION    IS    CROPPING  ;    DIRECTIONS    FOR     IERIOATINO, 

DRAINING,    SriiSOlLINIi,     fKNCI.NO,     AND    PLANTIXO     IlKIiiiKS;     DR8CRIP- 

TION8    OF     AGRICULTURAL     IMIM.KMF.NT8;     INSTRUCTIONS   IN     Till 

IH  LTIVAT1ON     OF    TUB     VARIOUS     riKl.l)     Cl'.ul'S,     ORCHARDS, 

KTC.,    ETC.; 

WITH    A    HOST   VALUAISLB 


BY  D.  II.  JACQUES, 

AUTHOR  or  "Tins  OAROP.N,"  "THE  Housr.,"  "DOMESTIC  ANIMALS,"  "How 
TO  DO  BUSINESS,"  "  How  TO  BEHAVE,"  ETO. 


To  render  agrtoullure  more  productive  and  benefitinl  to  all.  It  ii  necMMry  that  lu  principles  tkc.oM 
W  better  uudentooil,  and  tLitt  we  slioul.l  profit  more  from  ihe  «x)«rienoe  of  each  other. 

JutMJE   BVIL. 


EUITIO  IT. 


F.     W.     WOODWARD,     PUBLISHER, 

No.  37  PARK  Row,  OFFICE  OF  "  THE  HORTICULTURIST." 
18«7. 


Sent  post-paid  for  One  Dollar. 

THE  GAKDEN: 

A   M  A  X  U  A  L 


radial  Horticulture; 

OR,    DOW    TO    CULTIVATE 

VEGETABLES,  FRUITS,  AND  FLOWERS. 

EMBRACING 

AN  EXPOSITION  OF  TUB  NATURE  AND  ACTION  OF  SOILS  AND  MANURES  AND  Till 

STRUCTURE  AND  QEOWTU  OF  PLANTS;  DIRECTIONS  FOR  TUB  FORMING  A 

OAKUKN;  DESCRIPTION  OF  IMPLEMENTS  AND  FIXTURES;  INSTRUC- 

TIONS FOK  SOWING,  TRANSPLANTING,  BEDDING,  GRAKTINO,  ANO 
CULTIVATING    VKGKTABLE8,    FKUITS,   AND    FLOWERS  ; 

WITH    A    CHAPTER  ON 

Ornamental   $rm  and 


By  D.  1L  JACQUES, 

AUTHOR  OF  "Tiis  FARM,"  "Tue  HOUSE,"  "Tn«  BARN-  YARD,"  "How 
TO  DO  BUSINESS,"  u  How  TO  BKIIAVE,"  ETC. 


Qardcnlng  wu  the  primitive  employment  of  \\iefirti  man  ;  »o<l  Ihefirel  of  mm,  among  hi*  d«w«n- 
<w>U,  h»»«  <T«r  toen  atturhe.l  to  thnt  occupation.  Indeed,  w»  ran  hiu-iily  form  no  idea  of  bumu 
bllrlt;.  In  which  a  garden  U  not  onu  ul'  iu  uicxl  prumloent  characterulici.— T.  U.  KHUUNDIN. 


R.EVISET3     E  ID  I  T  I  O  N~. 

Nero  ^o^k« 
F.     W.     WOODWARD,    PUBLISHER, 

No.  37  PARK  Row,  OFF-ICE  OP  "  THE  HORTICULTURIST." 
1867. 


Sent  2>ost-pald  for  One  Dollar. 

THE   BARN- YARD 

A    MANUAL 

OF 

Cattle,  |jarse  anh  S 

OK,    HOW    TO    BREED    AND    RKAR 

THE  VARIOUS  SPECIES  OF  DOMESTIC  ANIMALS: 

EMBRACING 

DIRECTIONS     FOE    THE     BREEDING,     BEARING,    AND    GENERAL    MANAGEMENT    OK 
HORSES,   Ml'LFS,    CATTLE,    SIIEBP,    SWIXE    AND     POULTRY;       THE     GKNEBAL 
LAWS,   PARKNTAGE,    AND   HKRIDITARY   DESCENT,   APPLIED    TO    ANI- 
MALS, AND  HOW  BREEDS  MAY  HE  IMPROVED  ;   HOW  TO  INSURK 
THE   HEALTH   OF   ANIMALS;    AND  HOW  TO   TREAT  THEM 
FOR   DISEASES    WITHOUT   THE   USE   OF   DRUGS; 

WITH     A 

011  Stt-jUtfiif. 

BY  D.  H.  JACQUES, 

AUTHOR  OF  "Taa  HOME,"   ''TiiE  GARDEN,"   "THE  FARM,"   "How  TO  WKITK," 
"  How  TO  Do  BUSINESS,"  arc. 


Our  power  over  the  lowor  animals,  if  rightly  exercised,  redounds  to  their  ilevallon  nnd  Imppin 
00  U»s  tlian  to  our  convenience  nnd  profit — THE  AUTHOR. 


Nero  $)0rk  : 
F.    W.    WOODWARD,    PUBLISHER, 

No.  37  PARK  Row,  OFFICE  OF  "THE  HORTICULTURIST." 
1867. 


